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NEW FROM GALE! THE MIGHTY... 


V SOVEREIGN 


DELIVERS A NEW DIMENSION IN BIG-POWER SPEED AND SMOOTHNESS 


Brawn and BALANCE in a perfect power 
package! Here's the thrust and zip of 60 
hp...the power reserve of a deep-chested 
V-BLOCK engine. Here's smooth, flowing 
power to plane the heaviest cruisers, to pull 
a troop of skiers. Here’s QUIETNESS. 
V SOVEREIGN purring power “floats” on 
rubber, sealed by a fiberglass cover. Rugged 
reliability, too! From thermostat-control to 
quiet anti-friction bearings, to trim, slim 
“TORPEDO” underwater unit, the new 
Gale V sovEREIGN is engineered for maxi- 
mum economy and carefree long life. 


Takeatook, skipper! See thenew Sovereign and Buccaneer Motors — 
from 310.60 hp. Find your Gale deoler in the "Yellow Poges.” Write 
for colorful brochure to: Gale Products, Dept. 280, Galesburg, It 


OUTBOARD MOTORS 


GALE PRODUCTS, GALESBURG, ILLINOIS - DIVISION OUTBOARD MARINE CORPORATION 


One of a series to help you get even 
more enjoyment from Old Briar... the 
friendly pipe tobacco 


Old Briar Mixture—Rare 
flavor and aroma of Latakia, 
Perique and domestic favor- 
at ites. Arich, rewarding smoke. 
Comes in handy pouch or 
economy size humidor can. 
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PS Readers 


Mail Call in All Languages 

Tree article on oil burners [“Smaller, 
Hotter, Cheaper,” Nov.] proved that PS 
certainly gets around. I have received 
more than 5,000 letters from North and 
South America, Canada, Europe, and far- 
off Japan, 

I feel deeply for the many who wrote 
from Alaska. One man mentioned using 
over 400 gallons of fuel oil a month. At 
30 cents a gallon that must present quite 
a problem. 

Wauuiam J. Water 
Waller Research 
Beacon Falls, Conn. 


Bounding the Universe 

I ENJoyYED reading about the 600-foot 
’scope [New Radio Telescope Is Man's 
Biggest Machine,” Dec.], but must take 
exception to one point you make: that it 
will help settle the controversy on the 
beginning of the universe by determining 
if there is matter beyond six billion light 
years. 

While the radio ’scope will be able to 
‘see” much farther than that, at this 
e it is impossible to determine the 
distance of any radio source except when 
it is clearly identified with optically vis- 
ible phenomenon at a known distance 
from the earth. Unless a method for do- 
ing this is discovered, it will be impos- 
sible in most cases to distinguish between 
a relatively close weak source and a very 
distant strong source. 

M. M. Rusensrein, Cleveland. 


This has been a problem in optical 
astronomy for centuries, Only the closest 
stars can be located by surveying meth- 
ods because the longest base line we have 
fits inside the earth’s orbit—short by 
astronomical standards. Farther stars are 
gauged by estimating their brightness, 
and by measuring their “red shift” (the 


A POPULAR SCIENCE MAY 1960 


TALK BACK 


Doppler-effect change in the wave length 
of their light, caused by their movement 
away from earth). Radio astronomers are 
trying the same tricks to pin down dis- 
tance. 


Can You Beat This? 

I'm a lover of good cars and read all 
about the different kinds in PS. I'd like 
to tell you about my 1950 Dodge. There’s 
104,000 miles on the motor and I have 
never removed the head. How come more 
cars aren't built like this? 

Warren Bonn, Mountain, W. Va. 


Praise for Old-Timer’s Way 

I Have been trying the Old-Timer's 
method of wood finishing [Nov.] on 
white pine, white and red cedar, and but- 
ternut. I'm vastly pleased with results. 

T used wood ashes (incidentally, hard- 
wood ashes are greatly superior to soft- 
wood). When my supply ran out, I found 
that Gillett’s lye filled the bill. This is 


pretty powerful stuff and only a little 
should be added to plenty of water. It’s 
best to experiment on scrap wood until 
you find the strength for desired results. 

F. G. Sempre, Ottawa, Can. 


Building a Magnetic Motor? 

My MopeL engine [“Magnetic Motor 
Looks Like a Steam Engine,” Feb.] is 
somewhat marginal in its operation on 
AC—unless specifically designed for it. 
On DC, it is much more powerful, 
smoother, and cooler running (the power 
losses show up in the form of heat). 

So I’ve hooked up my motor with a ful]- 
wave bridge rectifier (no choke smooth- 
ing necessary) and dispensed with the 
condenser. Half-wave rectifiers aren't sat- 
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How be CRACK the education barrier 


Is there an “education barrier” between you and promotion? 


Are young college graduates being brought in to fill positions 
above you? 


You can break down that barrier . . . gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect. You can match yourself against the smartest of 
the college boys and come out a WINNER. Here's how! 


AN HOUR A DAY THE I.C.S. WAY! 
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TEST-PROVED FIRESTONE 
TIRES ARE THE BEST PROVED 
TIRES ON THE ROAD! 


At Pikes Peak, speedway-proved 
for your tumpike safety 


restone 


CHAMPION IN 
EVERY TEST OF 
TIRE SAFETY 


) Winner for the 30th consecu- 

tive year of the famed Pikes 
Peak July 4th race—Firestone 
tires! Blazing a new racing car 
record of 13:36.5 over the tire- 
mauling 12.42 miles of dirt and 
gravel, Firestones swept 
and stock car competitions, 
too. No. 1 for road-grippin, 
safety on all speedways and 
highways, Firestones are put 
through every conceivable tire 
“torture test” continuously — 
totaling 425 million miles 
yearly for your ever-improved 
tire safety on road and turn- 
pike. And now, another Fire- 
stone first: 


FIRESTONE RUBBER-X-/0/ 


It virtually eliminates tire 
squeal. And you can easily get 
4,000 to 5,000 additional mil 
of motoring—all at regular tire 
Prices. See them at your near Cypyrieh 1960, The Fiseone 
y Firestone Dealer or Store! Tire & Rubber Company 
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WORLD'S THINNEST 


UTILITY PLIER 


‘An amazingly versatile tool. 
Irs unusual thinness, extreme 
strength and exceptional 
gripping power are equalled 
by no other 12 ounce tool. 
The reason is illustrated be- 
low. 
Grips flat, square, hex or 
round objects. Jaws are 
adjustable to four 
positions up to 114” 
capacity. Rust resist- 
ant zinc plating. 


COMPARE 


THESE ACTUAL DIMENSIONS 


arn 
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COMPETITIVE 
LAP JOINT 
UTILITY PLIER 


CRESCENT 
Box JOINT 
UTILITY PLIER 


CRESCENT TOOL COMPANY, JAMESTOWN, N. ¥- 
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isfactory and full-wave bridge rectifiers 
are hard to find. I have a few and any 
interested reader can have one for $3, 
plus 25 cents for mailing. These are sur- 
plus (new) and actually worth quite a 
bit more. 

James McKinney, Englewood, N. J. 


Catching Up on Laws of Nature 


I Ensoven “Camera Catches Laws of 
Nature” [Feb.], but question the presen- 
tation of one of the laws. I don’t think 
two bullets, one dropped as the other is 
fired from a gun, will hit the ground at 
the same time. This would be true only 
if the earth were flat. The farther the 
fired bullet travels, the more the earth’s 
surface drops away from it, requiring it 
to fall a greater distance. Consequently, 
the fired bullet would hit after the 
dropped one. 

On the pendulum law I have a question 
for you: Instead of a pendulum, imagine 
a trough—a semicircle with the open end 
up. Take two steel balls and place one on 


each side but in different positions. I con- 
tend that they will always meet at the 
center of the trough, regardless of their 
respective starting positions. Am I cor- 
rect? My friends don’t agree. 

J. M. Kart, New Brunswick, N. J. 


Right on both counts. In the case of 
the rifle bullet, it doesn’t ordinarily go 
far enough for the earth's curvature to 
make any difference—the earth can be 
considered flat. But if the bullet is shot 
fast enough (space-rocket speed) it never 
falls back to earth. 


. In your picture story on the new 
physics course you make this statement: 
“The fact that energy cannot be de- 
stroyed (or created) is one of the few 
absolute positive laws of science—no ex- 
ceptions ever.” 

No such statement was made when I 
took the course last year in high school. 
‘The concept of interchangeability of mat- 
ter and energy marked the beginning of 
the Atomic Age with Einstein’s equation: 
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FREE SAMPLE LESSON 


TER tatsrhat you want, here's something chat will 
interest you—a short course to quickly prepare 
you for your start in a successful accounting career. Not 
a magic formula—not a get-rich-quick scheme—but 
something substantial, and practical. 


Of course, you need something more than just the 
desire, So, woulda’e it be well worth your while to use 
some of your leisure time in interesting home study — 
over a comparatively brief period? Always provided 
that the rewards were good and thousands upon thou- 
sands have found it so. 


A Bookkeeper’s or Accountant's duties are interest- 
ing, varied and of real worth to his employer. He has 
important standing with his employer. 


vestigate 


Why not, like so many before you, 
ining for an 


LaSalle’s modern Problem Method of « 
Accounting or Bookkeeping position? 


Through more than 50 years’ experience in tra 
hundreds of thousands of successful accountants, 
including neatly 5,000 CPA’s, we have developed a 
practical waining in sound accounting principles and 
practices, designed to prepare you rapidly for countless 
numbers of high-paying bookkeeping 
and accounting positions. 


You, Too, Can Succeed 


The success of LaSalle graduates 
has resulted from their knowledge and 
application of the principles acquired 
through Basic and Practical Account- 
ing, Principles of Accounting and 
Cost Accounting training, offered in 
our step-by-step accounting plan. 
Federal Income Tax is included ro 
qualify you for the many opportunities 
available to bookkeepers and account. 
ants with this valuable knowledge. 


Success in mastering the training is 
assured through the guidance of 
expert accountants and CPA instruc- 


tors. You complete the lessons right in your own home, 
in your spare time, advancing as rapidly a8 your time 
and ability permit. Low cost-easy terms. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is 
really trained. It’s possible your employers will notice 
improvement in a very few weeks or months. Indeed, 
ny LaSalle graduates have paid for their training— 
with increased earnings—before they have completed it! 


Got Free Sample Lesson—Als: 
“Opportunities in Accounting” 

For your own good get all the facts about this short 
course in modern accounting training. Write for Free 
Sample Lesson—also latest book “Opportunities in 
Accounting.” They will prove that Accounting offers 
a brilliant furure co you and will show the wide range 
of opportunities that exist today. No cost or obligation, 
Hf you want a position of higher income and greter 
prestige... MAIL THE COUPON NOW! 


ACCREDITED MEMBER, 
NATIONAL HOME STUDY COUNCIL 


LaSalle Extension University 
1 Institution=—= 
Dept. 583H,417 S. Dearborn St., Chicago 5, Il. 
Please send me, free ofall cont or obligation, a 


‘sample lesson in Accounting .-.also, your latest 
{ilustrated book, “Opportunities in Accounting.” 


Age. 


Name. 


Address, 


City, Zone, State... 
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EASILY--RIGHT! | 


| energy created equals mass destroyed 
| times the speed of light squared. This 
results in an enormous energy potential. 
One gram of any kind of matter, if com- 
pletely destroyed, will create 25 million 
kilowatt-hours of electricity. On the other 
hand, matter can be created by parapro- 
duction, as has been observed by cyclo- 
trons (25 million kilowatt-hours to create 
one gram of matter). Thus, energy can 
be created from or changed into matter. 
| Cart SmirH, White Bear Lake, Minn. 


|... I must disagree with one of your 
statements on the laws of science. Energy 
can be created. Approximately one gram 
of matter was changed into energy in the 
atomic bomb. 

Grorce F. Pickett, Atlanta, Ga. 


Our statement is absolutely true. En- 
ergy can be converted into matter, but 
that is not at all the same as destroying 
it. Fundamentally, energy and matter are 
just two aspects of the same thing. For 
convenience, we sometimes call this “one 
thing” energy, sometimes matter, 


Curiosity Cost Him 
H1-r1 speaker had been getting pro- 
gressively better over the years. Couldn't 
understand it, Dogs sniffing round same 
aroused suspicion. Opened enclosure. 
| Found myriads of mouse nests on cone. 
Removed same. Speaker now awful. Need 


help—how does one go about weaving 
mouse nests? 
Incidentally, are these what are known 
as konzert-mice-ters? 
Jonas ARNoL», Wilton, Conn. 


What a Rose Engine? 

Your nomenclature is in error in “How 
to Build a Rose Engine” [Dec.]. The 
device you show is a modification of the 
geometric pen invented by Count Suardi 
in the 18th Century. The rose engine is 
a lathe having means to move the head- 
stock both longitudinally and crosswise 
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New 1960 German Adding Machine 
Adds & Subtracts to ONE BILLION! 


Now with 9 NEW exclusive features--Still Only, 
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Be a Top-Pay-Man in the Fast-Growing 


AIR CONDITIONING 


AND REFRIGERATION FIELD 


YOU BUILD A 
REFRIGERATOR 
FREEZER 

AIR CONDITIONER 
‘OR MILK COOLER 


THAT BETTER JOB or A BUSINESS OF YOUR OWN 
is within your reach. Opportunities are plentiful 
in the air conditioning and refrigeration field, 
Although old and established, this industry is boom- 
ing. Today, over 150 million units are in use. Last 
year, 3 million refrigerators, 1 million freezers and 
two million air conditioners were sold. 


THOUSANDS OF MECHANICS ARE NEEDED to keep these 
units in working order. Trained men earn up to $150 a 
week and more...and work steady. So, why saddle 
yourself with low income when you can enjoy a better 
Job, better pay, better living? To find out how, just fill 
out and mall coupon. Do it now. 


CTITRAINS YOU AT HOME IN A FEW MONTHS 


You get practical training along with real experience 
because CTI sends you 25 big kits. You assemble a 
heavy-duty, commercial-type, 4 h.p. high-side (illus 
trated above). You run many tests, do 10 complete 
trouble-shooting and repair jobs. You build and keep an 
air conditioner, freezer, refrig 
CTI sends you this equipment 
picture lessons make training easy. 


EARN CASH AS YOU LEARN 


Soon after you enroll, use your newly- 
acquired skill to do repair jobs in 
our community. Earn extra cash. 
Rome ‘students ‘make up to S13 0 
week and more—others open a shop. 
Mail coupon now!—Commercial & 
Trades Institute, 1400 Greenleaf 

Ave, Chicago 26. 


FREE! 2 BOOKS! 
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of the bed; its work is three-dimensional. 
Engine turning was the special pride of 
17th and 18th Century turners and the 
| hobby of Victorian nobility. 


| The photo, from my collection, shows 
a rose engine built by Holtzapffel and 
Company in London before 1838. The 


| drawing is from a book by Suardi in my 
| possession, printed in 1752. He calcu- 
lated that this geometric pen could pro- 

duce 1,273 different figures, 
W. G. Ocpen Jr., N, Andover, Mass. 


| Reader Ogden's scholarly objection is 


undoubtedly correct; Webster defines the 
geometric pen as an instrument for draw- 
ing curves. Other dictionary entries be- 
cloud the issue by stating that a rose 
| engine is a machine that “forms on the 
| work a variety of curved lines, as on 
paper curren ind by defining a geo- 
metric lathe as “an instrument for en- 
graving bank notes.” 


| Acceleration and the Falcon 


In your report on 10,000 miles in a 
Falcon [Feb.], you say “it weighs just 
about what the old Model A did, and ac- 
celerates much like it.” Then you say the 
Falcon has more than twice the horse- 
power. 

Now, a horsepower is lifting a given 
weight a given distance in a given time 
(overcoming inertia is the same as lifting 
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weight). Why doesn’t the Falcon acceler- 
ate twice as fast? 
Maurice Rorertson, Ronan, Mont. 


The old Model A peaked at about 2,800 
r.p.m.—it began developing its push 
early. You have to wind up the Falcon to 
4,200 before it reaches its max. Box and 
axle ratios also determine acceleration. 


A Clean Male Aura 


Tue letter writer who commented on 
Smell-O-Vision movies [Feb.] might be 


awed to know that there’s a new wonder 
on the way: scented polyethylene. 

Any day now, his laundry will be com- 
ing home poly-wrapped with a “clean- 
linen” aroma, and his next sport jacket 
may be sealed in plastic that gives it the 


Even Your Dimmed Lights Glare In Her Eyes 
Will she lose control of her car? 
You'll know in a matter of second 
That trunkful of luggage is respc 

ble... the rear of your car is “down”. 
Air t Air ‘ings will correct this 
overloaded condition . . . quickly and 
economically: Simply add air pres- 
sure for a 


Over two million set: 
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mooth, safe and L-e-v-e-l ride with any overload. 
You'll never “bottom” on bumps, “scrape” on inclines, nor blind 
approaching drivers with your dimmed beams. 

use—See your dealer or write us direct. 


Potents in U.S.A., Conada and other Countries 


AIR LIFT COMPANY 


aura of pine. All this allure, put out by 
the Fragrance Process Co., is called Poly- 
Scent. 


J. P. McNamara, NYC. 
lodine for Broken Screws 

I nave used iodine in place of a pene- 
trating oil “When a Screw Breaks in Its 
Hole” (Jan. }, or even before trying to re- 
move a rusted or corroded screw. I squirt 
it at the base, then allow time for it to 
penetrate around the threads. 

T've found this to be very helpful on 
screws used in cast iron or steel, such as 
head bolts or studs on engines. But iodine 
is no help in removing screws threaded 
into aluminum or pot metal. 

Caro. BENGTSON 
Neb. Voc. Tech. School 
Milford, Neb. 


‘The Workshop Whodunit 
“Tue Case of the Threading Cut” 
[Feb., p. 146] still puzzles me. The lathe 
operator was proved a liar because he 
said he'd been cutting an odd-numbered 
screw thread when the lathe was switched 
off, yet the policeman was able to turn 
CONTINUED 
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Moil One of These 


‘Arrow owned by Anthony T. Canino of Las Vegas, Nev. 


“J always guard my classic 1929 Pierce Arrow 
with Quaker State Motor Oil, and my new 
car, too!” The powerful Straight 8 engine of 
this 1929 Pierce Arrow Convertible Coupe 
has seen many years and many miles, but its 
running condition today is “excellent—a 
good as new.” One good reason: it runs 
exclusively with Quaker State Motor Oil. If 
you care for your car, old or new, compact or 
classic, you'll give it the long-lasting lubrica- 
tion and complete protection of Quaker State. 
Super-refined from 100% pure Pennsylvania 
crude oil, the world’s best. It is the finest 
motor oil your money can buy f A 


Available most ev 
where . 
Quaker 


For the name of your nearest 


dealer, call Western Union by 
number and ask for Operator 25 


QUAKER STATE OIL. REFINING CORP. 
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, OIL CITY, PAs 
(tl Association 


jonsylvania Grade 


the threading dial. The lathe operator 
could have been using the half nut and, 
to come back on his thread, could have 
been reversing the lathe. That way, he 
did not have to use the dial indicator. 
Norman LaFortune, Dracut, Mass. 


The operator would have had to use 
the half nut to cut any kind of thread at 
all. That it may have been disengaged 
would prove nothing. Unless reversing the 
lathe as you suggest, the reflex action is 
to disengage it any time you stop work. 

The threading dial was neither missing 
nor jammed, since it could be turned 
with the finger. In this case, a mechanic 
would certainly not prefer reversing the 
lathe to using the indicator. 


A Wrench Works, Too 
Tei the guy who suggests opening a 
bottle by twisting a string around the cap 
and see-sawing the string back and forth 
[“Short Cuts and Tips,” Jan.] to try a 

pair of pliers. It’s easier and faster. 
Sreve Poppe, Highland Park, Ill. 


Everything Clear Now? 
Your story on the Edison battery 
[Dec.] was interesting but went astray 
on terminology. 
‘The negative electrode of a storage or 
primary cell is not the cathode, Anode 


and cathode are terms associated with oxi- 
dation and reduction, respectively, and 
not with polarity. Since oxidation must 
occur within the cell at the negative 
electrode (the oxidation is what produces 
the electrons that make the electrode 
negative), this electrode is therefore an 
anode. At the other electrode, electrons 
enter the cell and bring about a reduc- 
tion reaction (electrons are consumed). 
This electron is consequently the cathode 
but is given a positive sign (i.e. less nega- 
tive than the anode where the electrons 
originated). 

R. N. Ketter, Boulder, Colo. 


He'll Stick To Tinted Glasses 


I pisaGRree with the American Medical 
Association's findings that tinted glasses 
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ARMSTRONG SAFETY DISCS 


CAN SAVE YOUR LIFE! 


onty ARMSTRONG TIRES nave 
THIS PATENTED SAFETY DISC TREAD 


— Makes them grip the road to stop 
deadly skids as no other tires can. 


OVER 1000 SAFETY DISCS 
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art, so Safety Discs keep 


Patented Interlocking Sipes 
ADD GRIP in ALL DIRECTIONS 


ARMSTRONG EXCLUSIVE 
UNI-CUSHION CONTOUR 
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Puts more rubber on the road — where it counts! 


Gives greater traction, more even wear. 


0 inflated 


GET EXTRA SAFETY AT NO EXTRA COST 


with ARMSTRONG TIRES! 


Armstrong Rubber Company, Home Office, West Haven, Conn. 


prepare for your career in 


ELECTRONICS 
ELECTRICAL 

ENGINEERING 
RADIO-TV_ I 
COMPUTERS | } 


At MSOE, you can equip 
yourself for a career in many 
exciting, grow! 


\UTOI 
DEVELOPMENT « ELECTRICAL 
POWER » ROCKETR} 


When asta from 


the Milwaukee School of 


pletely equipped laboratories 
classrooms. As a result, 


nationally. 

At MSOE, you will 
meet men from all walks 
of life and all parts of the 
country — some fresh out | ' 
of high school or prep school : 
others in their twenties — 
veterans and non-veterans. 

‘You can start school in any one of four 


quarters and begin specializing immedi- 
ately. Engineering technicians sraduate in 
2 years with an Associate in Applied Science 


degree, For a Bachelor. of “gree 
ngineering, you attend 4 years, A 
Smonth prepa course also is available. 


FREE CAREER BOOKLET! 


look into the programs of study offered 
a by the Milwatlwee School of 
ig. Just mail the 


in 
‘mal 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept. FS-S40, 1025 N. Milwaukee St 
ilwoukee, Wisconsin 
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don’t help in night driving [“Detroit 
Report,” Jan.] 
One ‘night last summer I encountered 
a great deal of oncoming traffic. Eventu- 
ally the glaring lights made me drowsy. 
I thought of stopping to rest, but first I 
tried wearing tinted glasses. My drowsi- 
ness disappeared and I drove another full 
hour in complete comfort. 
Epwin Srarr, Malden, Mass. 


Tinted glasses or windshields reduce 
the intensity of illumination (not glare) 
from oncoming headlights, and thus re- 
duce light transmitted to the eye. This 
may make you feel more comfortable, but 
you are also cutting down your night 
vision, by seeing less light from your own 
headlights and the road lighting. 


Colonials Got There First 

I was amused to read about the desire 
of one of your readers for furniture locks 
to fasten sectionals together [“I’d Like 
to See Them Make,” Jan.]. If he v 
Williamsburg, Va., he'll find such locks 
on tables more than 100 years old, and 
copies on reproductions. Instead of the 
hinged plate you illystrate, they use a 
horseshoe- or hairpin-shaped piece. One 
leg slides into a slot on the underside 
of the abutting table leaves. 

C. L. Freverick, Chagrin Falls, Ohio. 


Lubricating a Lock 
‘Tue drawings showing uses for pipe 


| cleaners [Feb.] include one suggesting 


the use of a cleaner and light machine oil 
for lubricating a lock. Oil or grease 
should never be used in a tumbler lock 
as the small tumblers will stick to each 


other and to the side walls. In mainte- 
nance work, we always use powdered 
graphite in a blow gun. 

C. W. Evans Sn. Portville, N. Y. 


The Inexpert Archer 


‘Te torchlighter who used a bow and 
arrow to re-ignite excess fumes atop a 
natural-gas plant [“Picture News,” Jan.] 


CONTINUED 


stressed steel torsion bars give maximum 
control and comfort. Anchored at the rear 
but free to twist and unwind up front, they 
adjust to any variation in road surface 
that tires don’t soak up first 


“The Quick, the Strong, and the Quiet from CHRYSLER CORPORATION 


CHRYSLER CORPORATION'S TORSION-AIRE RIDE irons out rough 
roads, Up front, torsion bars minimize bounce, help hold 
wheels down. In rear, leaf springs and Oriflow shocks 
team up to k ride smooth. ‘ion-Aire’s special anti- 
sway abili ‘ives sure control even on hairpin turns, 


HOW DO TORSION BARS WORK? ‘I'wist a rubber hose in 
your nds. Feel it resist, ‘Torsion 
vi this —hel 
yA, 
, a \ ( 
= , 
: 


works to keep the car 
“on the level” at all times. 
A 


t engineering 


| Only Chrysler Corporation cars c 


} drive will bring out the differen 
} makes. 


VALIANT + PLYMOUTH + DODGE DART + DODGE + DESOTO + CHRYSLER + IMPERIAL | 


chober 
CONSoLETTE 


BUILD THIS SUPERB AAoder 
ORGAN FROM SIMPLE KITS 
and save over 50%! 


Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober Electronic Organt 


ment you assemble ts as 

fine, and technically per- 

fect, as a commercial or- 

Yet You save over 

in quality electronic 

high-priced labor, 
store mark-up! 


Free Booklet 


Now you can butld the 
< full-range 


ed; no Woodworking nec- 
essary. Just as- 
mble clearly [~ THE GREAT 


Fronts parts | CONCERT | Sooner intuit 
fullded by. step- MOD, color deseribing 
y -step instruc- mee chober organs 
tlons. You bulld | specifi you may build 


for home, church 
or school, plus 
articles of 
easy it {s to bulld 
your own organ and how 
Pleasant it Is to learn to 
lay. Also available 1s 10” 
.P demonstration record 
(price $2.00 — refundable 
on first order). Send for 
Uterature. No obligation 
‘and no saiesman will call. 


Mail This Coupon For FREE Schober Literature 
‘And Hi-Fi Demonstration rd TODAY 


from ‘kits, as fast 
or as slowly as 
you please at 

in your 
ime — with a smail 
table serving as your en- 
tire work shop. 


y As You Build! 


snd me the 10” ith Schober demon- 5 
‘enclose $2.00 (refundable on 
fy First Ait order). 
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| amazed me. If the man pictured is an “ex- 


pert archer,” as you say, he shoots a bow 
a lot different than we do here in Min- 
nesota. He has the arrow on the wrong 
side of the bow, the arrow is not on the 


arrow rest, and he’s using his thumb and 
fingers to pull the string, instead of just 
his fingers. 

J. L, Onerte, Jeffers, Minn. 


You're right. The arrow shaft should 
have been on the left side of the bow. 
However, the archer was expert in aim: 
His arrow ignited the fumes. 


. . . THE practice of using a bow and 
arrow to light the fumes of an excess 
tower was discontinued here at the 
Phillips Chemical plant some years ago. 
We now use a 37-mm. flare pistol. 

Its use is not complicated, but you do 
have to figure the direction of the wind 
and your distance from the base of the 
tower to allow the fire ball of the flare 
to burst in the fumes. We very seldom 
have to light the burners because they 
have a pilot light on them. 

J. A. CaLuoun, Borger, Tex. 


You Can't Fight Progre: 

Lasr year I went to the Allis Chalmers 
plant in Wisconsin and saw their newest 
tractor [“Electric Tractor Makes Its Own 
Juice,” Feb.). At the time, I didn’t see 
the many po: ties for the future 
brought out in your article. If electric 
cars are really coming, I'm wondering 
about two things: 

1) If they're practically noiseless, 
won't a lot more pedestrians get bumped 


| crossing the streets? 


2) Won't workers in oil companies and 
service stations lose their jobs? 
Micuaet Persuine, Glencoe, III, 


1) That's what people said when the 
Stanley Steamer was competing with the 
gasoline buggy. 

2) That's what they said when horse- 
shoes, carpet beaters, and gas mantles 
lost out to tires, vacuum cleaners, and 
electric-light bulbs. 


first came Peg-Board... | now comes Panelok! 


Ce tee 


Have this newest STORAGE WALL 


hang things anywhere...change 'em at will 


You know how handy Masonite* Peg-Board? is for storing any- 
thing from pots and pans to heavy tools. Now comes Panelok®, 
a new concept in functional wall systems erie! serves eq! well 
in utility, or decorative areas. What smart, purposef al walls you 
can now ha 

With the Panelok wall system there are shelves, racks, even 
cabinets that hook right into the wall itself. You can’ move 
accessories up or down, right or left—anywhere you want, any 


time you please. drawing shows, you how. Just hook the 
bmg Sin inke the hidden air the panes ‘They're hooked 
solid, well able to hold the heaviest things. 


ic yous Patsy ap" leeations, Paik comes, fin finished in hand- 
some color tones of walnut and cl sedi: ‘See these exciting 
Peg-Board and new Panelok storage 

see how they work together for you—at your 
nearby lumber dealer's. 


Masonite 
In Canada 


system for storage 


MASONITE ffop 
CORPORATION 


@Matonite Corporation—manulacturer of quality ponel products 
for building and industry. 


2 Dept. PS5, ec cago 2, 


aco Bis Brooker on Bost ae s+ 00.0 


tise, Gatineau, Quebec 


Soa fn iterate Poe Dose nthe Paolo all 


Seo the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL REFLECTING TELESCOPE 


—Valuable 81410 CHART plus 213 page 
Bye" plus “How To Use Your Facescors 
‘Stock No. 85,050-N ... 


‘ASTRONOMICAL TELESCOPE! 
SE iy some ye can one ereyting 

x“ hit "ner stare Sigs isuwtes ‘he 
ate tneartceal iu 


fant as0x 
Fidei wih & 
book 

ook. 


ja, sore but eaulopat wi 


ih, lnctric 
Stank Ro. ws Si "90 ob. Barrington, N. 2 


eter American 
S000 bd Sat more 


BUILD A SOLAR ENERGY FURNACE 


scinating new fel. Bulld uur own Solar Furnace for 


NEW BINOCULAR-TO-CAMERA HOLDER 
i. or Exciting Telephoto Pictures 
rimentatian-"many” practical tse has 
scrapwood? We furnish instructions. Ti 


uses enamel See" paver atime in scons 
Ee $6.00 Postpaid 


— INFRARED SNOOPERSCOPE 
{$900—Borgain ot $39.50 

red wo vise Hehe. Sein to 

arnces without belt sewn. Use in lab. fae 

‘ete. Completely” portable, tp 

Thatteries (not tet: 

maybe mae een 


2 


Stock Wi Tater terete 


SEND CHECK 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


“AMAZING OPTICAL BUYS 


*.and OTHER SCIENTIFIC BARGAINS 


EDMUND SCIENTIFIC CO 


SPECIAL! SPECIAL! Terrific Buy! American Mate! 
Or noue PROJECTOR 


vorices eouoD ts Now ECOGUARTERS Ts_NOW HEADQUARTERS FOR MATH 
EEARWING AND TEACHING AlDS\ SEE DOZENS OF OFFER: 
twGs IN OUR PREE CATALOG—"h" 


IRCULAR SLIDE RULE! 


Gonfusions of ordinary slide-rul 
Directions inched 
Stock No, 30,396-8 


LOW PRICED STOP WATCH 


ick Rea 315.95 Postal (tax ol 
Take Telephoto Shots Thru 
7x50 MONOCULAR iff 


Stock Wo.” 89,005: 
— 


3.00 Pestoald 
ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost 
Govt. $73. We have added a Sighting Level 
to Iniprove versatility. Hundreds of user In 
carpentry. brick laying. foundation work, 
Erating,lerigation or drainage, Much below 


‘MECHANICAL DRAWING SET 
Regular Price $18.00 
Our Price Only $8.00 Pstpd. 


American mfr, couldn't. compete with 
foreign Iimports—thius you ‘sv! a. terriNe 


Nickel plated. tease preci! 
ie satiated Ue tm 


War Surplus American-Made 7150 Binoculars 


frared sulberscopes, sc 
earning apd teaching 
REQUEST CATALOG-N 


EASY PAYMENT PLAN AVAILABLE! DETAILS WITH CATALOG! 
MONEY SATISFACTION 


ce expertient ery ath 


(GUARANTEED! 


BARRINGTON, NEW JERSEY 


The month in science 


Where oil comes from. When you savor the aroma of a pine forest, 


you're sniffing petroleum of the future. For oil in the ground 
starts out as smells in the air, according to a new theory outlined 
by Dr. Frits W. Went of St. Louis’ Missouri Botanical Garden. 


Dr. Went's explanation solves a mystery that has puzzled scien- 
tists for years. The origin of coal was obvious—you can often 
see the remains of ancient trees in it—but liquid black oil offered 
no solid clue to its beginnings. The best guess, never completely 
accepted, had been that petroleum came from the decayed bodies 
of tiny animals and plants that settled to the bottoms of oceans. 


Now Dr, Went points to “blue haze”—the faint smog seen over 
fields and forests in the summer—as the starting point for 


Plants to petroleum 


1. Green plants evaporate 
carbon hydrogen compouncs Lignning combines oxygen 3. Utravicet rays react nitrogen 


into air 


are 


ond wtogen ma ‘uides ith hydrocarbons 


> 
<— 
iS 


S.Rvers camry tae est med 6 Pretaure tranatorms clay 
with clay te ecean bed to rock, tat dust tool 


petroleum, The haze comes from plants, which evaporate com- 
pounds of carbon and hydrogen into the atmosphere. These 
volatile hydrocarbons make the pungent smell of steppes, the 
sweet odor of meadows, and the aromatic scent of pine forests. 
They are the raw materials for a marvelous series of chemical 
reactions, unappreciated until now, that are always going on in 
the air overhead. 


The hydrocarbons mix with oxides of nitrogen (lightning manu- 
factures them from the elemental oxygen and nitrogen that makes 
up the earth’s atmosphere). Then ultraviolet rays—from_sun- 
light—condense the hydrocarbons and the nitrogen oxides, form- 
ing ozone (oxygen with three atoms in each molecule instead of 
the ordinary two) and tiny particles of tarlike substances. 
What happened to the blue haze had also been a puzzle. The 
amount aE lhydrocarboas that plants throw into the air is for- 
midable: 175,000,000 tons every year. And plants have been do- 
ing that for millions of years. It obviously doesn’t accumulate 
conrinuen 23 


The month in science continued 


in the atmosphere—the whole world would smell of pine and hay. 
Besides, the stuff is combustible and would have exploded. 

Dr. Went neatly ties up this mystery with the origin of oil. He 
says that rain and snow form around the tar dust, washing it to 
the ground. There it mixes with clay. Rivers erode the clay, 
eventually burying the mixture beneath lakes and oceans. After 
millions of years have gone by, the clay has been petrified into 
porous rock and the tar particles have been squeezed into 
petroleum that fills the rock pores—an oil field. 


Pass the algae cake, please. Boeing scientists have revealed a major 


breakthrough in the race for space (gastronomic division). They 
figured out how to grow algae that taste good (better than hay, 
anyhow). 


Packing enough food for space trips seems nigh impossible: The 


‘AIR-CONDITIONING SYSTEM CENTRIFUGE Rigs 
‘WMITE PASTE TO FLOUR 


a Tom Fa 


FLOUR IS. MADE 
Foe Yon AsTROMTS 


voyages will be so long that a stock of even C-ration and Hershey 
bars would weigh too much. The neatest way out would be to 
make the astronauts grow their own food. The rocket-ship 
garden could re-use the crew's body wastes (which have to be 
gotten rid of somehow), and also regenerate oxygen for their 
air supply; a very economical arrangement. The favored crop 
is algae, the tiny plants that make the scum on ponds. Algae 
are very nutritious (the experts insist), but they look nauseating 
(green) and taste like rabbit food. 


The Boeing researchers cultivated algae by bubbling carbon di- 
oxide through kids’ plastic wading pools that were filled with 
fertilized water. After five days, ae harvested the scum, 
centrifuged it into ite, and then blanched the green paste 
white with very bright lights. The white paste dries to some- 
thing that looks like flour. Chief biochemist Arthur J. Pilgrim 
took some of the algae flour home to his 14-year-old daughter 
Vicki, who made cookies and cupcakes out of the stuff (mixed 
with less esoteric ingredients). Tastes fine, they say. 


Fly slow to get there fast. If you want to go from New York to Chi- 


cago in a hurry, you save time by not taking the fastest plane. It 
sounds ridiculous, but the schedules prove it’s true. 


The 575-m.p.h. jet DC-8 takes off and lands at airports (Idlewild 
and O'Hare) which are farther out from the cities than the fields 
(La Guardia and Midway) used by the 400-m.p.h. turboprops. 
You lose more time traveling that extra 21 miles on the ground 
than you save in the air. This is progress? 
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ONLY CUSTOMIZING THIS SIXTY PONTIAC NEEDS 
IS A SET OF LICENSE PLATES 


One of the shrewdest customizing jobs of the 
year was done right on the dies where this 
Pontiac was made. They stamped this classic 
sixty with a look of distinction that'll go the 
distance with true car lovers. 

The outside is only half the story. Inside 
they’ve outfitted the Pontiac (from Catalina 
through Bonneville) with interiors that'll 
have you looking for excuses for keeping the 
top down or the door open. 

Underneath it all is the finest piece of 


PONTIAG 1c one can wire 


PONTIAG MOTOR DIVISION © GENERAL MOTORS CORPORATION 


passenger car machinery in the field. Not a 
car on the road can match its wide track . . . 
Pontiac's exclusive wheel design that gets the 
most good out of gravity. And it’s been 
improved this year with new suspension 
especially keyed to this wider stance. 

Take your pick of new Tempest power 
plants . .. most envied V-8’s in the industry. 
Match it with the gear box and axle ratio of 
your choice. You've got it—the most re- 
spected car among those who know cars best. 


PS Puzzlers By Joan Steen 


Some hurdles for the nimble-witted 


Answers on page 220 


The Curious Community of Shangri-L: 


DATES CANS have long since 

exhausted the charms of dice-throw- 
ing or coin-tossing. Now they theorize 
about more sophisticated games such as 
poker, bridge, or chess—where skill as 
well as chance is involved—or dream up 
tantalizing tales like this: 

In the Curious Community of Shangri- 
La, the priests dictate a universal game 
that everyone must play. Every night 
each citizen of this impoverished and 
isolated state goes forth to the temple 
where he deposits a sealed self-addressed 
envelope that contains any amount of 
money. The priests collect the envelopes, 


a za, 4 


HERE'S & true false logical puzzle in 
the form of a murder mystery: 
Hank Miller, a small-time gambler and 
racketeer, was shot and fatally wounded 
in front of the pool hall in Smalltown. 
A few days later the police rounded up 
three suspects in nearby Bigtown. All 
three had long police records and the 
police were convinced one of them was 
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shuffle them, and match them up in pairs. 
(There is an even number of people.) 
Each pair of envelopes is then opened by 
an outside philanthropist who takes out 
(and keeps) the money he finds in them. 
He puts a dollar back in the envelope 
that contained the larger sum. If there’s 
a tie he tosses a coin to decide who gets 
the dollar. The priests then collect the 
envelopes and return them to their orig- 
inal owners. 

Now, as a poor Shangri-Layan, how 
would you play this game to win? Surely 
you wouldn’t put in more than a dollar. 
What would be your smartest bet? 


i hres 

‘The butter-and-egg man in this 
small farming community of nine 
houses starts from his house (A) and 
makes daily deliveries to his eight 
neighbors, ending, for reasons known 
only to Sam Loyd—the famous puzzle 
expert who made this one up—at house 
B. He can do it in six straight moves 
(see diagram). But surely you can do 
it in fewer. (Lazy as I am, I stopped 
at five. Sam did it in four.) 


straight-line problems? 


the culprit. The trouble was that each 
was incapable of making three consecu- 
tive statements without lying. 
Here's what each of the suspects said 
in his defense: 
Lefty: Spike killed Hank. 
I never was in Smalltown in my 
life. 
I'm innocent. 
continueD 


CUDDLES 
THE SHARPE Ls 


magn 


Lark ander ts at Sebring, Fla, 


THAT'S ONE OF THE MANY 
REASONS WHY 


YOU'LL LOVE TARR 


> How come The Lark can corner with such sure-footed alacrity? Look underneath 
and you'll find a suspension system of utmost design simplicity, yet engineered to a highly 
refined level. SS Up front, hydraulic shocks are surrounded by variable rate coil springs. 
Spring action is progressive so that under the stress of hard cornering or rough roads, the 
spring rate (oscillations per minute) increases . . . as you need it. SB At the rear. . . good 
old substantial semi-elliptics, but, mounted asymmetrically to the wheel. Hydraulic shocks 
angled outwards for greater stability. SS And on the V-8 Lark, link-type stabilizer bar 
for anti-sway action. SS Want a pleasant surprise? See your Studebaker Dealer and try 
‘The Lark on the nearest twisting roads. 


PS Puzzlers continuea 


Spike: Red is innocent. 
Everything that Lefty said is a 


I didn’t do it. 

iw = Cry 
we ] 
Seo os) ow 


Be SETTLE all arguments you 
could solve this puzzle by chemical 
analysis, but then we'd have to ask you 
to turn in your puzzler’s badge: 

Two glasses of equal size are each 


LITTLE auto know-how and you too 
can catch this lady in a lie: 

Mrs, Johnson came out of the hat shop 
one bright spring day just as Officer Mur- 
phy came up, ticket book in hand. 

“I know it’s a fire zone,” said Mrs. 
Johnson. “But my daughter is getting 
married and I had to stop off to pick 
up my new hat.” 

“Yes, ma'am,” said Officer Murphy 


1 Puzzle of the month 


TPHIS one comes from the ci 


4 for of 
+ I Alice in Wonderland, who, when 
+ not producing children’s classics under 
¢ the pen name Lewis Carroll, produced 
{ mathematics under his real name: 
= Charles Dodgson. This puzzle is one 
2 of the “Knots” from A Tangled Tale, 
+ a Carrollian work, 

An old and a young knight were re- 
! turning wearily from a walk that had 
+ taken them from straight road to 


Answer to last month's p-o-t-m: The 
Census Taker. You're looking for three 
numbers which are all divisors of 225 and 
which add up to the house number—un- 
known to you. Now this would be insoluble 
for a distinct set of numbers, except for the 
fact that the census taker, who obviously 
knew the house number, nevertheless 
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Spike lied when he said every- 
thing Lefty said was a lie. 
Who killed Miller? 


half filled: one with vinegar, the other 
with water. A teaspoonful of vinegar is 
removed from the vinegar glass and 
poured into the water glass. Then a 
teaspoonful of this mixture is poured 
back into the vinegar glass. 
Question: Is the quantity of vinegar 
in the water glass now greater or less 
than that of water in the vinegar glass? 


agreeably. “But you are in a fire zone.” 

“But only two minutes. When I 
stopped, that big jeweler’s clock was at 
12:27, and it’s not 12:30 yet.” 

“Lady,” said Officer Murphy, “if you 
were really here only two minutes, I'll 
forget it. But if you were here longer, 
a ticket you'll get.” 

Walking behind the car, he paused a 
moment. Then he wrote a’ ticket. Why? 


craggy mountain path and back again. 
‘They walked four miles an hour on the 
level ground, climbed the mountain at 
three, and descended at six. 

“Twas three hours past high noon 
when we left the hostelry,” the old 
knight said, “and ‘twill be nine by the 
time we regain it. Full many a mile 
shall we have plodded this day.” 

“How many? How many?” cried the 
eager young knight. 

‘The old man was silent. “What time 
was it when we stood on yonder moun- 
tain peak? Not exact to the minute 
. .. within one poor half-hour will do. 
‘Then I will tell thee how far we have 
trudged betwixt three and nine.” 

Can you? (Answer next month.) 


to ask an additional question: “Are: you 
the eldest?” He must have had to choose 
between sets of numbers that not only 
multiplied to 225 but added to the same 
sum. There are two such sets: 15, 15, 1 
and 25, 3, 3. (Both add to 31.) Clearly if 
there is an eldest, the ages must corre- 
spond to the second set. 


_THE OPPORTUNITY 
? TO MAKE 
YOUR OWN 
SECURITY ! 


With the increasing number of construction projects 
under way throughout the country highways, dams, 
airports. bridges, factories; the need for trained men is 
also increasing and will continue t increase as newly 
planned projects get underway 


YOU CAN SHARE IN THE OPPORTUNITIES 
TRAIN NOW to fill che demand for qualified heavy equipment 


operators... specialize in the construction field, 


LEARN to operate the heavies: tractors, serapers, graders, carrys 
alls, bulldozers. Learn ficld maintenance on modern equipment. 
EQUIP YOURSELF as 4 specialist in the booming construction 
industry. with the proper training and background. 

BROADEN Prospects to a etter position 
higher compensation, and security, by preparing & 
COMPLETE AND THOROUGH TRAINING 
PROGRAM INCLUDES COVERAGE OF: 
Blueprint Reading — Grade and Grade Stakes 
Operating ( gineering Fundamentals 
Field Maintenance — Actual Work on Modern Equipment 


Ivancement, 


HEAVY EQUIPMENT TRAINING, Northwest Schools, Inc. (Dept. S-6) 
START YOUR TRAINING 1221 N.W. 2131 Avenue, Portland 9, Oregon 
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YOU 
can 


acquire J 
AT HOME! 


LA EARN LL. B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

These 14 remarkable volumes, compiled by 
feading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction... you learn by doing—han- 
dling legal problems—not by memorizing rules. 


Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answering 
Questions about Law and its value to you. 


Mail coupon below. No obligation. 
Accredited member, National Home Study Couneit 
LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Dearborn St, Dept. 583L Chicago 5, Ill. 


Send me your two FREE booklets described above, 
without obligation 


Name. 
Streets... 
City, Zone de State 
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engineering degree > 
in only 27 months 


Realize your dream of becoming a graduate engineer. Then pro- 
on will not pass you by. Share rewards awaiting college 
me higher income... rapid advancement, Important 
firms visit Tri-State campus to interview seniors, Founded 1884, 
in Electrical Engi 
ronics or Power major), Mechanical, Civil, Aero: 
nautical, Chemical Engincering. Im 36 Months a B.S. in Busi 
fess Administration (General Business, Accounting, Motor 
Transport Management majors), For earnest, capable students 
Small classes. More professional class hours, Well-equipped, 
new and modernized buildings, labs, dorms. Mode 
Year-round operation. Enter July, Sept., Jan., Mar 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on custor upholstery in. their 
emecient 


write 


fs and giving them independence 
for complete information. It's FREE! 


VON SCHRADER MFG. CO. Dept. 511 “R” PL, Racine Wis. 


today, 


INVESTIGATE ACCIDENTS 


Train quickly in your own home for repeat income in the 
‘exciting, secure Claim Investigation and Claim Adjusting 
field, Our students and graduates are already earning $4, 
$5, $6 an hi "ARE TIME — and up to $10,000 
@ year Full Time. You need NO prior experience or higher 
education. Your age does NOT matter 


HERE IS YOUR CHANCE FOR ACTION 
AND REAL JOB SECURITY 


4 will (1) INVESTIGATE 
EY" ar" the ‘repretentative of 


trained, Claim Investigator 
d"(2)_ DISTRIBUTE MON 
wealthy organizations. 


IN _AGCIDENTS. must 
‘Aiclines,. Ri 


MILLI 
Insurance Compas 
ines, and ‘Government it 


MAIL NOW for FREE BOOK => 


SEND TODAY for Big. FREE, JNustrated Catalog. Learn 
‘exciting facts about Universal Schools’ low cost training. 
‘Obligation, No salesman will call. 1 APPROVED. 
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in One Compact Machine 
Purposely 4 


‘patio stones 
‘screen blocks of 


RCA WILL 
(ep en TRAI N YO U 


Bs pr bad a mio FOR A LIFETIME CAREER IN 


ts and automatic con- 


trols, the new Multcrete machine ensures ease goat General Electronics 
of opera yw labor costs. Compact and SCREEN 
eperation and low labor costs. Compact and ‘igc 


self-containe daily production poten: 


(@ care of large sales volumes. Enables | © soe 
men of modest capital to get into the most And Meny 

profitable phase of the fast-growing concrete Others 

Products industry. Write for free literature. © 


Automation 
Color TV 


: SEND FOR 
TWIN IN Sheet FIGHTING | s THIS FREE 
a 64-PAGE 
CAREER” 
BOOK 
TODAY! 


Seattle 7. wasn. 


E5°AN HOUR IN SPARE TIME 


MA 
BIG, EASY “AT HOME” PROFITS—METALIZING Countless 


po 
Wwe eo anay tocarn Big Money right at home infascinating new ing world of electronics, RCA Institutes offers you the 


are ope rapidly expand- 


‘ran table-top machine re- 


ae nl ised finest of training at home in your leisure hours, Pay only 
ind othor keepsakes, Write TODAY for fall fants CREE, No | a8 you learn. No previous technical training required. 
fauna wilco Rect 3-£,Chicago 26,m,  °HUrses for beginners and advanced students, 


RCA INSTITUTES 
f A Service of Radio Corporation of America 
\ In Conodo: RCA Victor Company, Ltd. 
©5001 Cote de Liesse Rd., Montreal 9, Que. 
ANOTHER WAY RCA SERVES EDUCATII 


Want BIG Pi 
Your Own 


inc., Home Study School Dept, PS:50 «| 
350 West Fourth Street, New York 14, N. ¥. I 

| Pleove rush me your FREE illustrated 64-page book "Your | 
1 


Coreer In Electronics,” describing your home training 
| progroms, Ne obligation. No salesman will call. 


se Agee see 


"New York ity ond Los Angel 
‘Catalog on reque: 


CASH BIG 
PAY CHECKS! 


Train Now for 

more success, 

greater security | 
] 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


‘about fet 
Bortunites it dra 


H State Bee 
tunities in Di 


Name age... 


"san Elmer glue for every job you do! 
Telmers Guide fo Good Gluing’ tells you all 
about them with hints, tips and what to use 
where. Send stamped, self-addressed envelope 
for your free copy of this 16-page illustrated 
guide book, The Borden Company, Dept. PSSO, 
dison Ave., New York 17, New York. 
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Give Yourself 
A CHANCE 


Success begins with yov. Don't 
handicap yourself! Learn your 
potentials and talents! Write 
today for the fascinating 
free book, The Mastery 
of Life, which explains. 
> Address: Scribe 


g SJR. 


— The ROSICRUCIANS 


(NOT a Religion) 
SAN JOSE CALIFORNIA 


“CHICAGO SCHOOL OF WATCHMAKING 
2330 N. Milwaukee, Sept. 450, Chicago 47, Ill. 


with this Fountain Pen-Type POCKET 


[TEAR GAS 


DEVICE...S15 VALUE 38 Special Col, 
$ 9 Exp. Additional 


= 
Leora gee Mono 
“Seno iece On 

© woner orate no ston AF 


EARN *125 


A WEEK ANp up 


BE AN AUTO-DIESEL 
EXPERT — LEARN 
A TRADE YOU LIKE 


You learn fast in our shops because 
with tools on real equipment 


exper 
Successful graduates in $0 states and many 
foreign countries, Many of our Rr 

$1251 Sneek ‘and up.” Approve! for 
Day and evening classes. Free bu 
NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave, No., Dept. 42, Nashville, Tenn. 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. ‘Then Why Do you 
put up with wearing '« griplng, chafing and Unsanitary 

balance of your life? If y 

veasity ‘but through che 
‘& new modern Non-Surgical treatment 
esizned to permanently correct rup'ure.. ‘These 
tain. thi 


CATALOG 

Build Your Own 

Hi-Fi, Radios, 

Ham Gear, Test Inst., — Save 50% 


Get started in ELECTRONICS the easy 
EICO way. No te 
to 


ICO, 33.00 Northern Blvd, LLG 1, NY. f 
Fleate send FREE cotalog & name of local | 
dealer. PS5 


Address 


PROTECTS YOUR MOTOR 
WHETHER RUNNING 


HOT~ COLD 


N 
KENDALL 


MOTOR OIL 


Short trip city driving creates 
“cold engine” sludge deposits that 
cause corrosion and excessive wear. 
Long trip highway driving produces 
“hot engine” varnish deposits on 
critical engine parts. Power goes 
down. Wear increases. Solve both 
deposit problems with regular price 
KENDALL Dual Action MOTOR 
OIL~a product of the richest Pennsyl- 
vania Crude Oil. 


Ask your favorite 
dealer for it! 


KENDALL REFINING COMPANY 
BRADFORD, PENNA, 
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DUPONT NYLON CORDS 


YOU CAN PLAY! 


Piano, Guitar, ANY Instrument 


LAY real tunes on ANY instrument right from the start 
‘even If you don't know a single note now! Amazing course 

Jets you teach yoursel! at home, in spare. time. 

exercises. You play real notes. Make rapid progross. Easy as 

K-B-C. Low cost, Over 1,000,000 students, 


FREE BOOK describes this famous course in 


NYLON WEB STRAPS 
with sturdy 


30_POWER ACHROMATIC — 


TELESCOPE 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effor!—Better results 
NY BODY-TONE, fox 638-, North Micmi 61, Flo, 


$3.25 or 2 FOR $6.00! 
With 40 ft. of wire. Additional wire 3¢ 4 ft. 
TESTED AND GUARANTEED 


for free list of all types of telephones, 
ents F.0.B. Simpson, Pa, 


LEARN ELECTRONICS 
RADIO-TELEVISION angeles ENGINEERING CO. 


Mg cree FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS 


FREE CATALOG & = 
50 


iUGER BOAT’ KITS 


Dep't A-5, 9200 Access Road, Minneopelis 20, Minn. 


[NATIONAL RADIO INSTITUTE 
| Washington 16, D.C. 
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ishermen! 


“This Is The World’s 
Finest Fish Catcher!” 
By Paul Stag 


How would you like to catch more fish than 
you ever cauizhe in sate fife? How would 
you Tike to catch fish When they"te nt bi 
for eiher fishermen on the lake? How would 
yuu Tike to never come home enspty hanvled 
fur wver wenty-tive ye 
mat every Kina of Ture I've 
an avertiseme 


‘if the time they estyzhe nothing, But nn T 
have found an inported buee that catches fs 
Fetter than any Ture 1 ever ss 


T've caught Bish time after time when other 
fishermen have come home empty” handed 
ve caught fh on the Nii when even live 
ait failed! Vivit has cought fs for toe vt alt 
Ihoues of the day «yin al kins of weather, 


This amazing lure made fish bite, Ars 
Uve gotten the exclusive right te Haters 
this Ture in Ametiea and Fim out to prove my 
suatemient: This is the 

vente 

A French Invention 
as Invented in France 


who named ie ‘Visit 
ind of 


how they reacted 
to each lure uauler water! Who ever dil thi 
fore? From those years of testing th 
Frenchman developed Vivil .« the putented 
ure with the "Live tail, 

When he stirted selling Vivif in France it 
became ote of the larzest selling Bish Tees i 


Ire on 


Europe! Soon its fame spread to 35 foreige 
lands! From all over eame incre 
of how Vivif caught fs 

Vivil holds a British record ia England, tt 


750,000 Vivif Lures 
Already Being Used! 
Seldom if ever has a fish lure received such 


an exciting reaction from fishermen, Amz 
ing eatehes have 


fecord! In 25 foreign lands Vivif is catching 
fish like mastic, Already reports from fisher 
men in this country are pouring " 
ports saying Visil is the greatest lure they 
fave ever used, Fishermen in 35 countries 
can't be wrong. “Vivil is the finest lure T 
hhave used in a5 years of fishing!" 


has made amazing catches i 
mark, France, Germany, Su 


ase winter I started importin, 
America 


That's shat hart boiled 


re important to you is what 


other avertee fishermen six, Here's a typical 
Tener -- fromm Me. Robert Wilton sf Tock 
sonville. lurid, “T have wet artificial Wwres 
from Cana 40 Florida and have worn wait 
jaar spinning rovts, The VIVIF is far, me 
for to any Ture that T have ever weet, The 
shiy Used Visit the Ivar were nt biting, 
even wn live shiners. T catisht 6 have on 
Ture and then lost it to a Lanse bu 

woke water three times tryin 


Wee aft 
ment line 

From everywhere come their reports of 
hhow Vivif makes fish ite Hike magic». . of 
the magie appeal it scems ts have «= of how 
it out-tishes and outeatches any hire they 
have ever used 


Why is this trac? Frankly 1 don't kw 
T know is that Vivif i different front any 

cl, 11s the world's mnt life 
Hike lure in the water” It even keep moving 


water fish, You ‘can dv away with di 


sking for worms, ‘catching Inge, frogs OF 

‘minnows, You eam east, troll. ste fish 

all with equal success. You can jon out after 
tand come hack with Largemuath has, 

sniaitmouth bass, uke, pickerel perch, trou 


and walleyes and do it time an again with 
‘ut previous experience and whether yun ate 
fn expert Fsheriaan or using 2 cane ple 

1F your money will be refunuled af any time 


Marvel Of Design 


Not just another sti plastic of won luce 
thae “looks god" but doesn’t work. 
‘made of lifelike Intex a0 

lifelike lure in the water. . works het 
ter than live bait! Col tations have 
beeen scientifically selected in acti tet 
Perfectly balanced, Vivif doesn’ 


AMAZING TRIAL OFFER! 


longer do you have 
mpty handed from your fs 
amazing Vivif .. . the Preach lure designe 
to attragt and catch fish... without risking, 
2 penny. 
All you do is mail the amazing no-risk 
craps below. When you receive your 
fs, use them anywhere you like... me 
them at otten 28 you like... to prove its 
Eantastic fab-catching powers, 


Tse itt catch tans, trom, perch, pike 
walleyes Samy freshwater sport or pal 

fish you dike’ ea atch aswell ay st water 
ef, 


and friends fish. with 
y test. If yuu don't 


Let your children 
Visit, Pat Visit te en 
tee it is the finest lure yun've ever used 

iF ie cocoa’ atte more fish and Nigger 
fish, you have use it entirely free, It won't 
cust Jou a penny, 


VIVIF 1S IMPORTED 
SUPPLIES ARE LIMITED 


et your Vivifs now, mail the Amazing 

ne-rnk trial coupon below, U8. supplies are 

still Tinited. Order new 7 he sure youll 

have your Vivife in time for your mext fh 

ing: trip. Only if year act at unce ean T guar 
fill your order iinineliately, Don't 

Sail coupon. today 


a 


Mail Amazing No-Risk Trial Coupon | 
LESSEE state Biase core cnet. ss 
| 


Saw Wont 
170 os. 


yg 


oy 
Acc'3 Shine size ron 83.08) 


SONA deeapme 9" Ring CR 
= RS | 
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BUILD YOURSELF 


A CABIN IN THE WOODS 
—for $1000! 


Get free GIANT-SIZE blueprint and full story 
in the May issue of OUTDOOR LIFE magazine 


Here's a wonderful cabin project that’s easy to build, economical, 
and practically maintenance-free. Read how a couple built this 
roomy hideaway-in-the-woods in just three weeks! 


Also enjoy other special vacation features in this big issue: 


+ Best New England fishing waters 


+ Fishing for Southern land-locked 
striped bass 


* A Canadian wilderness vacation 


for the whole family 


and many other action and outdoor stories and articles. 


All in May OUTDOOR LIFE 
now at your newsstand 
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50 YEAR O10 Si 
TANNING PROCESS 


EVEN IF YOU SPEND DAY AFTER 
DAY IN THE MUD, WOLVERINE WORK 
SHOES WILLNOT HARDEN OR CRACK 
2..BUT WILL ORY SOFT 8 FLEXIBLE 


‘THEY CAN TAKE RUGGED WEAR, TOO, 
‘AND GIVE YOUR FOOT PLENTY 
OF MUCH NEEDED PROTECTION 


WOLVERINE 


ROCKFORD, MICHIGAN 


SERVICE OXFORDS. 
WORK SHOES + BOOTS 


PLUS THESE COMFORT 
FEATURES— 


Sweat Prool Leather Insoles 
+ Triple Ribbed Steel Shank + Topered 
Hockstay * Outside Counter Pock 


OWN a 


Shari 


cost 


BELSAW SHARP-ALL CO Yoo Fietd Bigg. Ransas Cty 


Enroll Now for New Term 
Weald College Ranks FIRST 
THE DAY You START! 
Start your own busi- 
ness at Home 

Sharpen Househol: 
Garden and Shop 
Tools in Spare Time. 


Turn spare time into Big Cash Profits 
‘No nce needed to sharpen knives, 


Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 
Throughout American 
Business and Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
30 MONTHS 


Electronic Techs 
Electronic 


Bieeet’ > 


Indust 
Tea 


] Too! & Die Desion 
Architectural Dratting 


‘Approved for Veterans 


a 


way to thain 2 
eae PAY! ~ 


The amazing new CTI Home Training Plan in Auto 

Mechanics is so practical it starts you earning spare- 

“> time money in weeks—makes you an expert 

mechanic in months! It is better written, 

more clearly illustrated, more understand- 

able. It offers more up-to-date, usable 

Knowledge. CTI also sends you Mechanic's 

Tools and Testing Instruments (Compres- 

sion Tester, Ignition Timing Light, Vac- 

uum Gauge & Fuel Pump. Tester.) 

CTI offers you added training, free of 

extra cost, in Diesel Mechanics or 

Body & Fender Rebuilding. Mail cou- 
* pon for new booklet which 

America’s need for 100,000 mech 

and 25,000 shops. Sample Lessons 

included. Act today! 


COMMERCIAL TRADES INSTITUTE 
1400 Greeniea! + Chicos 
Send booklet, Make Big Money in Auto Mechanics. 


NEW Book Expl 
SECRETS OF CREATION 


te this book could not 


and” phyaiciste 
Stand’ the complexiti 
ture. Now the story ts inter= 
Eatingly told in ‘lear, easy to 
Understand language. ‘This pro- 


Tusely illustrated, beautifully 
ound book tells the very frst 
Tabulating all act of physical creation. Clari- 
Known character the {andamental cause and 
Maties of atoms of ance of light, heat, radiat 
every, element and ctricity, “magnetism, tra 
their 100 isotopes. mutation ‘of elements.” Energy 
ie nade and the solid. state, 
the ‘stom and hy: and energy conversis ro. 


duce electricity directly” trom 

hheat or extract ‘heat. directly 
from an electric current 

CYBERNETICS OF CREATION by Wm. J. Adam. 

NUMBER OF CHARTS AVAILABLE. 

joney Back Guarantee 

DAY 

. Calif. 


drogen bombs and 
nuclear enerky 


backed by 


SCIENTIFIC 
MARINE 
ENGINEERING 


Every Penn Yan i buile 
to scieatibe principles 
of marine denign. 

rest, Penn Yans 
superbly maneuverable, 
RCE Cao desebes compete new ie, te 
Peon Yor Sot, In, 3h ty Peas Tat NY. 


Penn Yan Boats 
Locksmithing ‘“taxiwo 


MAKING 
Easy! "astcalvete 


fase, durable and sa/e. 
They are built—as they 
have been for nearly 40 
years—t0 give greater 
Satisfaction longer. 


FIX SMALL GASOLINE ENGINES 
Outboard + Powermower » Chain Sow + Tractor 
MAKE EXTRA MONEY— 
your engines end SAVE. tll 

ands Home Stdy Course. FEE ine. 
mation. Write TODAY! 
LINCOLN TECHNICAL INSTITUTE 


Suite 5.6, 472 Market Stevi, Nework 5, New Jersey 


Saving for Security Is Easy 
It’s actually easy to save money—when you 
i 


through the automatic 


d States 


buy Series E Savings Bonds 


yroll Savings Plan 
where you work! 

= ass 

‘A MICHIGAN PROPELLER 


MATCHED TO YOUR OUTBOARD (>>. 4 
MOTOR, BOAT AND LOAD Pag 
a 
5 
5 
4 


GIVES BETTER PERFORMANCE 
FOR SKIING, SPEED, CRUISING 
‘or GENERAL OPERATION ¢ 


postcard for 1960 catalog. (FREE), 
END, eo), 


EEResmscn elpful beating “data 


4 
5 
pes 
bie 


HE a 
a 2 
cc omrnenannnnn enn 
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“I think these guns are 
sessays NELLIE FOX, Chicago White 
Sox star and American League Most 
Valuable Player 
“After a tense game, I like to ‘unwind’ with 
some casual target practice with my Crosman 
Pellguns. It’s not only a lot of fun, but it keeps the 
eye sharp and coordination at a high level.” 
yz, Ge 
Wai 7 ylewnt Mahced 


"400" GAS-POWERED REPEATER RIFLE 


‘ry a Crosman Pellgun for target shooting, plinking, all year around. 
You'll have 3 times more shooting fun with a Crosman. 


‘wniTE for colorful literature. Crosman Arms. Co.. Inc., 
Dept. PS-41, Fairport, N.Y. SINGLE ACTION 6 PELLGUN PISTOL 


Ask your Crosman Select Dealer for FREE Demonstration 


(Erosman @u4un 


PELLGUNS BB GUNS 


WORLD'S LARGEST MANUFACTURERS OF COz GAS-POWERED RIFLES AND PI 


SFT. SPECIALS = 80¢ 


MAKE YOUR 
STEREO TO ORDER! 


2 fer $1.50 


° 
EEKOtA pe STEREO RECORD-PLAYBACK PREAMP 
deo! dual-channel control center for recordi 
playing stereo tapes; for playing stereo discs. Professional 
type meter for each channel permits boloncing volume 
visually for both recording and playing back. Superb 
performance, modest price. 


erasing ond 


FRANK SALES, Dept. P5S40, 3930 Sunset 


EXkotape stereo rare peck 


ONEY 
ADVENTURE 
can be yours NOW... 


Buried Treasures. Hi thet 
ating coins, gold and silver. New 

ansistorized Instruments for greater 

‘depth... operate on fias 

es... low as $79.50. FREE 

WaiTE Today, 

Authent La < 

Treasure 


bat 


joks & Maps 
Now Available 


GOLDAK COMPANY 


1547-5 W. Glenoaks Blvd. 
Coliferni 


Records and plays back four-channel ond two-channel 
stereo ond monaural topes. Only three controls for simple 
‘operation: channel selector adjusts head for half-track or 
quorter-track, speed control and off /on switch ore combined 
to neutralize the tope mechanism 
when in “off” position, central 
control selects tope direction. 

Other features include ovto- 
matic tope-out switch, program 
selection finder, horizontal or 


COMPONENTS DIVISION 
wenoren [V7] stscrmc 


9 


My name is Charles Atlas. 
I can't promise you'll 

win the title of "World's yy 
Most Perfectly Developed 
Man" as I did. But I do 
believe I can make a 
powerful He-Man of you -~ 

in a very short time. You 
can prove it to yourself 

-- at my risk. My big free 
book tells how to do it. 


FREE BOOK =! Sarr 


dent. popular, successful. 
ie perusal: CARLES 


New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


+ FOR HANDS - FOR FLOORS + FOR WALLS 


QUlcKee. 


SPECIALIZED CLEANERS 


Address 


botees 
IT'S EASY TO ROLL OUT THIN LINES with 


Master’ PRINT STRIPER 


Yow eam do orfea! 
an do 


maxe "Supptied 
LEAN, 
conven Lines, THIRD AMERICAN CREDO 


vani 
AVAILABLE, TwOmas JEFFERSON 


WENDELL MFG. CO., “** 


Get an I.C.S. High School “i ae a 


DIPLOMA 


All that may be holding you back from = better 
Job, bigger nay is a high schoo! diploma. 1.C. 8. 
respected by 


0H-E TUCKANOE, W. ¥ 


ENJOY NEW Ee 


For FREE facts i 


Mame 


Home Adress 


ae — ee <a i Manatacturce HAGERSTOWN. MARYLAND™ 
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COUNT \t? 


6-TRANSISTOR RADIO WITH 
RADIOPHONIC SOUND 


= | 
30° 


Only Viscount features both the Good Housekeeping 
and National Testing Laboratory Seals, assuring you | 
‘of quality and proven performance. Luxury gift Box 

with earphone and radio in sey renin Cow | 
hide Cases. Colors: red and g han | 


aot 


AL yo 
CONSOLIDATED 


OF write: 


M. CORP-RADIO DIV. 


You 
MS CRIME 


ARE 


ABOUT KIT } 


MAKES THESE 
PRICES POSSIBLE 


accessory package. 
lowas $17.51 vermo. 
"I 


TELEPHONE 


a in 
delivered $2, 

TELEPHONE REPAIR AND SUPPLY CO. | 
Dept. PS-603, 1760 Lunt Ave.. Chicago 26 


*1 
DOWN PER MONTH 


* NO TAXES TILL PAID + NO CLOSING COSTS 
+ NO INTEREST © FREE TITLE INSURANCE 
» FREE WARRANTY DEED 


Collier County ties directly in the path of Florida's 
Fabulous Growth . . . already the third fastest growing 
county in all of Florida! Respected Investors who have 
noted past land profit trends predict that conditions 
in Collier County are now highly favorable for specu- 
lative investments. Even today Collier County boasts 
farming, timber, cattle raising and light industry. You 
can be part of Collier County's fabulous Te 
you act Today! $1. down reserves your st 
land of sunshine and opportunities, Florida! 


TROPICAL FLORIDA ACRES, INC. 
420 Lincoln Rood 
‘Miami Beach, Florida 


30-DAY 
MONEY-BACK 
GUARANTEE 

MAIL COUPON 
TODAY! 


Yes! | want to own a share of Fabulous 
Floridat ‘Enclosed find $1. to reserve my 5 
acres. Please forward your sales contract and 
brochure. { understand that my money wi 
be refunded within 30 days it | am not 
completely satisfied with my purchase 
NAME 

ADDRESS 


cry. 


STATE 
AD 6002341) Sy 


Learn Drafting and Get 
A High Pay Job in 
the Space Age! 


Missile, a and Electronics Com- “— 
Yor More and 


aftsimen beets 
great. Never before so many big-pay jobs for men with 
Enow-how, Don't wait. Start tow 19 got the trainin 
you need by reading the simple, step-by-step meth 
Explained ina now and up to date book “DRAFT! 
pvious exporionce needed. No drawing skill re 
you have this pew book as a guide. Learn 
rout drawings, pattern drawings, 
exploded view and every detail of 


ing.’ Es 
book with 
FREE. W exam 
ination, After 5 days, return book and owe nothing or 
pay $4.75 plus delivery charge, Or send $4.75 now and 
save shipping costs, Same 5-day Money Back ‘Trial. 
AMERICAN TECHNICAL SOCIETY, 648 S8thSt., Dept CNA,Chicage 37, IL 


AN TECHNICAL 


EE at 1960 B-A 
i; CATALOG 


Gee St, Kansas ¢ City 6, Mes 
BAA C 
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poe BOAT 
KITS 


& PLYWOOD 


Most complete line. 8’ to 23’. Prams, row- 

boots, outboards, cruisers 

MAIL S0¢ (coin) 
REFUNDABLE 

for BIG COLOR 
CATALOGS 


U-MAK-IT, DeLAND, FLORIDA * 


DEPT. 11 


wore ran 1000 a Month 4 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


Pay no taxes, may r a 
leaving home, Write 


Everything You Need for 
UNDERWATER 
Sports and Adventure 
DIVEMASTER 
SKIN AND LUNG 
DIVING EQUIPMENT 


Leading nationally. known and for. 


DiveMAsTER 
S037 W. bard Ploce  en 


tH 


$10,784 


MEN WANTED 


CAMPING IS FU WY WITH 


trailers make up into a complete 
‘camp for a family of 5—in just one minute. Clean, 
comfortable fully-floored tent, ready-made double 
bed, ample storage space for gear. Now in single 
‘and two-wheel (compact car) models. 

FREE COLOR FOLDER, write 


HEILITE TRAILERS, INC 


1322 80. SACRAMENTO ST.» LODI, CALIF. 


IN ONE 
YEAR \al 


“INLAND 
MEG. CO. 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


"12 CALIBER 
SPECIAL FACTORY 
OFFER! 


$300 


| 
| 
| 
USES POWDER CHARGE Ie 


This amall bore gun shoots 12 cal 
lead bules fired by wall 44 ng 
U powder charge Noto COy gun You 
\ Tike the handsome lines, grip, and bok 
ance, Wester in rye, but patented 

Sebectonllows ths ow price, ce 
ated tn knurled styrene stocky overall 1's" 
Develoo piatol form, accury ste fraction o 
toate ange caliber stl Comes with lead 
Sian, Seistoston guoranieed: Send $9 
HAIG MFC. CO.. Bor 305, Son Gobrial, Coli 


MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptot 
trouble may be due to Glandular Inflam: 
A constitutional Disease that requires special 

pes of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 
and before their time 


Most men, if treatment is taken in time, 
NON-SURGICALLY tr 
ion. If the conditic 


treatment, surgery 


URGICAL New Type treatments 

2xcelsior dical Clinic are the 

nt_years of new 

rch 

Men from all walks of life and from over 

1,000 communities have been successfully treated 

here at celsior Springs. They found soothing 

and comforting relief and new health in life. 

EXAMINATION 
AT LOW COST 
When you arrive, our Doe 


o 
successfully tre 
at the same ti 

lam 


tors, who are ext 
ialists 


tom 
cof tin 


XN 

{ excetsior i 
| MEDICAL CLINIC | 

Dept. 86250 

| Excelsior Springs, Mo. ! 
| Gentlemen: Kindly send me at once, your | 
| New FREE Book. | am interested in full | 
| information. (Please Check Box) | 
|" DGlandu Hernia ! 
| Inflammation Ci Rectal-Colon | 
| 1 
| 1 
1 1 
L. J 


AMAZING ANATOMICAL REPRODUCTION 


LIFE-SIZE 
HUMAN 


work, $20,000 
ection Yealing 


© A mognificent gog & 
covariation piece 


BANNER SCIENTIFIC CO. 
Mew York 17, Wo. 


DEGREE IN 
27 or 36 MOS. 


i 2, Indione 
Please send me {ree information on Bachelor's Degree Pro- 
| krams in Engineering and Science as checked below 


| Aeronautical Engineering — Mechanical Eneineerine 
fleal Ene 


| = Electronic Eneineerins 


1 

1 

! 

! 

Mathematics I 
——— | 

1 

—} 
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i” MAKE EXTRA CAS 


SHARPENING LAWN MOWERS THE MODERN WAY 


BED KNIFE GRINDER you 
have 6 machines. in one, 


Write for Tree details 
J MODERN MFG. co. 
| 160 ¥, 


ve 
ie, niadual Couret or compl 
Sheds” WRITE FOR SCHOOL BULLE! 
ACADEMY FOR ADULTS 
30. Wasbington, Dept. 75.560 Chicano 2, thing 


SHOE STORE 


P) 


TANNERS SHOE CO., 527 BROCKTON, MASS. 


LEARN TO EARN 
HIGH WAGES 


AS A HEAVY EQUIPMENT OPERATOR! 


Secure @ high paying future in the 
exciting construction industry today ! 
Learn to operate bulldozers, droglines. 
cranes, back hoes, scrapers ond motor 
graders on our actual construction 
projects | 

‘© ONLY CONTRACTOR OWNED AND OPER. 
ATED SCHOOL IN WORLD © ASSOCIATE 
MEMBER. ASSO 

TORS © MODERN EQUIPMENT 
APPROVED FOR G.|. TRAINING © 
PAY PLAN AVAILABLE 


WESTERN NATIOD 


a7) 
Idaho Phone 916 


Dart’ color. catalog. 

rebated, with first order’ 

Key Ring accompanies each 
BOA EQUIPMENT UNLIMITED 


LIVE CHAMELEON—CHANGES COLOR! 


T5¢ 


mort 7, MICH. 


PHOTO DEVELOPING & Printing SET 59¢ 


ELECTRONICS CATALOG 


plus every new issue for 1 year 


scription to all new issues for yea 


MAIL COUPON NOW 
Serre tenis 
for 12 months, 0 year's subscription Free. | 
| 


suacn | Sieh 
CORPORATION] |[0'C; eae | 


2.00 
6.00 
2000 
3.00 


WIRING DIAGRAMS. 304 Poges 
REFRIGERATION & AIR-CONDITIONING. 1360 Pager 
ELECTRIC UBRARY. 10 Volume Set 

‘BLUE PRINT READING. 448 Popes 

MASONS E BUILDERS GUIDES. 4 Bock Set 

ELECTRIC MOTOR GUIDE. 1056 Popes 

‘Of BURNER GUIDE 

‘SHEET METAL PATTE 
SHEET METAL WORKERS HANDY BOOK. 44 
DO-IT-YOURSELF ENCYCLOPEDIA. 2 

NEW MECHANICAL DICTIONARY. 712 Pages 


MERE 1S AL YOU 00, 


Ne. 1 AUTOMOBILE MECHANICS GUIDE. 1122 Popes _$ 6.00 
No. 2. HOME APPLIANCE SERVICE GUIDE, 864 Poges 
Ne. 3. TV £ RADIO SERVICE UIBRARY. 2 Book Set 
Ne. 4 HANDY BOOK OF ELECTRICITY. 1052 
Ne. & PLUMBERS & STEAMPTTERS GUIDES. 4 Book Set 
Ne. 8 CARPENTERS & BUILDERS GUIDES. « Book Set 800 
Ne. % DIESEL ENGINE MANUAL 640 Pogs 3.00 
Ne10 WELDERS GUIDE. 608 Poges 3.00 
Nel) MATHEMATICS MADE EASY. 472 Pope 3.00 
Ne 12 MACHINISTS & TOOMARERS HANDBOOK. 1250 Pgs 6.00 
Ned 
Nola 
Nets 

2 


hac are tr Foe 


HOME-IMPORT 
BUSINESS.... 


Men, women. Make big profits buying low coat im- 
ports abroad (sce examples at left) and selling to 

‘rienda, stores or by rail order. Famous world 
1% trader guides you—shown you how to find thou- 
[A7' sands of exoticimporta for full or spare time b 


i 
7 Westwood 
‘CALIFORNIA 


HI-COMP: 
AIR GUNS 
AND 

POWERFUL 
Largest Selection in the World 
Single Shot & Repeaters Spwgogewer 
for Every Shooter's Needs! e 25 MODELS 


ote ents joni Sige St eels 8 
Sri or 22. Ais, Specs Moning k Fsning ale Oe 


BENJAMIN AIR RIFLE CO., 852 MARION ST., ST.LOUIS 4, MO. 
4 


Every Popular Science reader 
who mails the coupon below 
will receive this £10°° book 


Club, you receive the splendid luxury volume, 

The Story of American Hunting and Firearms, 
entirely without cost! This magnificent new volume 
sweeps you through the lusty 400 years of hunting in 
the United States. It is crowded with dramatic ad- 
ventures that take you from rugged pioneer days to 
modern times, It is loaded with fascinating facts on 
all types of firearms, from the antique harquebus to 
today's high-powered hunting arms. 


+The Story of American Hunting and Firearms is 
a giant-format book that opens to nearly two feet. 
It is written by the editors of Outdoor Life magazine 
and illustrated with superb full-color, full-page paint- 
ings by Ralph Crosby Smith. In addition, there are 
scores of illustrations and detail drawings by two 
outstanding field and gun artists, Ray Pioch and 
Nicholas Eggenhofer. Never before has such excit- 
ing material been so dramatically told, so gloriously 
illustrated in one outstanding luxury book. 


Yes, The Story of American Hunting and Firearms 
is a stirring chronicle of Americana—a book you and 
your family will treasure for years to come. And this 
deluxe, $10.00 volume, in its handsome matching 
library slipcase, is yours absolutely free as a joining 
member of the Outdoor Life Book Club. 


Vai as a joining member of the Outdoor Life Book 


Your first club selection is an exciting book on nature’s mysteries! 


Hrhe Story of 


ICAN 


Start your membership with THE 
STRANGEST THINGS IN THE Ahome library 
WORLD which spreads before you a treasure! 
wealth of new an information . . . M 10%" x 19%" 
gn animals, trees, fsb, — birds and mere 
"You'll be fascinated read about wontp mins Seyi, IN TH Paha te 
fou’ fas as sells for it 
crocodiles with life alter death +. about is yours for only $2.98 as a member. neces poaee: 
Se, ee op. aaa OLBC MEMBERSHIP BUILDS 
' Qutdoor life soox cLuB Jounteamae’ i 
| 355 LEXINGTON AVENUE, NEW YORK 17, N. ¥. j BRARY! 
Please enroll me tdoor Life Book Club 
| Reece te one te oe 1 an ot ttt ht 
1 SISS5GS: it meter ror omy $2.05, ries poston, 1 Today's best books on hunting, on world 
1 peel atte ne nt ed 1 Ei scecy sig inion onthe 
you 1 animal kingdom —and you need accept 
1} eee [only one more sclecton in the next 12 
NAME. ‘months to retain all membership bene- 
! 1 fits. You'll share in savings resulting 
from large Club printings by receiving 
ADDRESS. ' Sivas 
H J Dis discounts on every book you accept 
1 ny, *20NE__STATE | EXTRA —with every future selection you 
1 Avoid poit office delay. Tnelode your zone number, If aay. . ee 
bone 8 very memiber'ot your family will enjoy. 
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cance FREE fern, 


SUPPLY NATIONAL SALESFORCE 


HOME PACKAG 


Th BIG BOOK of 
FIREPLACES 


MAKE GOOD MONEY 
FIX APPLIANCES 


Plans, Ideas! 


2 [Designs !] 
eal Motericts] 
Hf 200 Illustrations] 


for prompt post paid delivery | 
, Inc., 541 Erie St., Huntington, Ind. 


[NATIONAL RADIO INSTITUTE 
| WASHINGTON 16, D.C, ”) 


For Cookery! 


ACTORY_ BIN Bix 
¢LosEOU 
LE 


Do-rr-younstLr 
KIT NOW! DIRECT, FACTORY-TO-YOU “ asi 

Easily assembled. Sim- |} Get yours while some are left at discount 39.95 

ple directions. Installs [) price. Approved by the Design Institute ot f SB 95 

Pearce Cie Mees f Amecesbg Se sc Fs sy dw SA 

can do i: No special } chneanrtto ist eusiy eny ack \ BY 

tools required. tot os sdveed. We reerve rit refend \_ 400,812? (08. 

(yetenntve, reas] ony sec 

Nino cere 0 

\ everrtninct 


MARKEE CORPORATION OF AMERICA, INC 
2975 NW. 25th STREET * FLORIDA 


For peak performance... 


FOR ENGINEERS 
BACKED BY TEACHERS « STUDENTS 
‘COAST-TO-COAST ee! TECH. WORKERS 
DEALER SERVICE 


find in a Triumph — speed, power, peal per- 
formance and operating economy. 

There isn't a ‘cycle anywhere to keep pace 
with the exciting 1960 Triu 


“FREE OFFER 
Mail 


up. 
{In the West In the East: 
Johnson Motors, Inc. The Triumph Corporation 
267 W. Colorado Street Towson, Baltim 
Pasadena 1, Calif. Maryland 
PLEASE PRINT 
Nome _ 
Street 


postal delivery zone number helps 


pabsiceccmecseceecatcenases 


yor tein ioe whan Apa 
F. 
get into operating or repairing li certain to include your return address 
EARTH MOVING "EQUIPMENT ih aa ie 
li Mot the delvry odds i core 


Croor TECHNICAL INSTITUTE | secccece vo 


—. = | Your Dollar Will 
WANTED! 4|| |\Feed A Refugee 


Mechanically Inclined | | 
Men to Qualify for 


WE GETTER WAY! 


War and political refugees over- 


CUMMINS DIESEL seas urgently need the direct | 
| help, the personal encourage- 
FACTORY TRAINING | ment, of CARE food packages— | 


in High Pay Jobs and Advance- | $1 for 22 Ibs. of farm staples, 
ed | Delivered In Your Name. Mail 
| your dollars to “Refugee Cam- 
Bie ay deel ob | | Paign.” CARE . . . today! 


et) 


ERSTATE TRAINING SERVICE 
Portland 12, Oregon 


660 First Ave. 
New York, N. Y. 
_ Printed as a public service 


1 
_| 
1 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain— 
without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

‘Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

‘The sccret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. *Reg. U.S. Pat, Off 


fenvenient monthly rs 
Blackstone Schoo! of Law, 307 N. Michigan Ave. 
Founded 1490 _ Dept. 125, Chicago 1, Ilinols 


HI-FI SOUND EFFECTS 


Newest sounds — airplanes — DC8 — Electra 
prop-jet—Boeing 707—Air Force F-104 Star. 
fighter—Regulus |—missile launching—car. 

rier sounds—also autos —music— trains —household — 

industry. More than 13 classifications; over 1500 

real-life sound effects. See your dealer or send 25¢ for 

2 catalogs containing more than 250 record listings. 


MP-TV SERVICES, 7000-H Santa Monica Bivd., Hollywood, Cali. | 


ASTRONOMICAL TeLescore ranra: 


with “PERMA-D” 
MOORING BARS 


Small eraft are safely, con- 
Bars, Strong springs attach 
ow and. stern... boat 
‘easily. with waves Yet 

ie bumps or rubs dock 


Bars are easily attached to 
dock 

D” METAL BRACKETS 
low cost way to erect and take down 
stronger dock without ever working in wat 
WRITE FOR CIRCULAR on "Perma-D" dock brackets, 
oat bracket 

‘pring board 
“Perma-D" DIVISION + 
1236 Central Avenue * 


Central Machine Works Co. 
‘Minneapolis 13, Minnesota 


Get Into One Of Today's 
TOP OPPORTUNITY FIELDS 


ELECTRICITY 


Te —ELECTRONICS 


ELEVISION 


RADIO- ELECTRONICS 
Train in the New Shop-Labs of Ol 


Cc OYN E Best Equipped School 


of Its Kind in U.S. 
Founded 1899 

in Chicago—Electrical and Electronic Center. Prepare for 
better job and a successful future, Train on real equipment 

‘no advanced education or previous experience needed, 
ime employment service to graduates, Part time em: 

ployment help to students. Finance Plan—enroll now, 

pay most of tuition later. 

FREE BOOK — Mail Coupon or write to, address below 

for Big Free Illustrated Book- 


COYNE ELECTRICAL SCHOOL 
char tonal Touitotion age Tor Profit 


fered 8 on 


‘areers" and details of | 
| all'training you offer. Tam especially interested in” | 


| Blscriny 


1 Television ] Both Fields 
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BLADE TILTS—TABLE 
REMAINS LEVEL 
Heovy duty all 


8’ TILT ARBOR sw Za ay 


cost ond 


reel truce WG 


iron_toble. Price 
includes massive cost 


iron mitre gauge ond 
patented motor drive 
that fits eny motor. |comn 
Cross cuts, rips, bevels, 
mitres, dadoes, cuts compound angles — everything ex: 
pected of sows costing four times os much. Depth of cut 
edjustable; 0” to 244” — table always level. Send check 
‘or M.O. $2.00 deposits on C.0.0.'s. 

SPECIAL BARGAIN — This saw is our 1959 model. Each saw 
is brand new — sent to you in factory sealed cartons, Sold 
‘ond guoranteed direct from the factory to you at @ 
fontastie bargain, 


FREE 10 DAY TRIAL — MONEY BACK GUARANTEE 
Try this fomous saw 10 days. If you are not sotisfied that 
it does the work of any tlt erbor saw, regardless of price, 
return for immediate money back refund, 

Sent Express Collect 
We reserve right fo refund money if stock is exhausted 


AMERICAN MACHINE & TOOL CO. 


ROYERSFORD 23, PA. 
49 


To make it easier for you... 


We've moved classified advertising 
toa better business location 


In this issue, Classified Advertising 
Starts On Page 248 


POPULAR SCIENCE’s giant Classified Ad- 
vertising Market Place, one of the nation’s 
most active business locations, has moved 
from the “middle of the block” to a brand 
new site “next to the corner” at the very 
end of the book—where mail order experts 
tell us we'll all be doing “business better 
than usual.” 

Something for everyman—from abacus 


to zoomar—“bargain seekers” are sure 
to find it among the pages of POPULAR 
SCIENCE Classified ads. 

Buying or selling through popuLAR 
SCIENCE will be easier and more profitable 
for everyone in this more prominent and 
easier to find location where it will be 
open for business everymonth in the same 
place. 


Turn To Page 248 For The Begin- 
ning Of The Classified Section. 


Advertisement} 


‘Superior’s New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL 


.38 SUPER, 9MM. 


STAR 
AUTO. 519% 


FIRES 28 & 9MM LUOER AMMO! 


SEAPORT TRADERS, INC., Deg. P55, 1221S. Grand Aye. Les Angels 15, Call 


75 POWER a, $3. 3.98, 


HH PPED ¢ ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Free Book on Arthritis 
And Rheumatism 


Wow To AVOID cri 1G DEFORMITIES 


Ya 
HYDROFOILS KIT 


Wings on your o 


jing above the water 


a simple do-i 
hoard hulls. Price $398.00 
# Get all the facts now. Write for free illustrated folder to 
Dynamic Developments, . 

To Good Gluing”. Borden 
Babylon, New York, an affiliate of Company, Dept P50. 850 
Grumman Aircraft Engineering Corporation Madison Ave., N.Y. 17, N.Y. 


eases esse aos, 


ca +] . 

{ MAC’S }\ [S51 BRINGS YOU $18 
H H ; 
INO. 1 CA uP To $300.00 ren WEEK SPARE TIME 

! 

' STOPS RUST AND SCALE IN} 

i é YOUR RADIATOR | 

H saves costty = # =i 
H REPAIRS ! SUPER JU JITSU 
i i 


(Zz 


FREE PLAN 


tells how to start your own business 


FILING SAWS 


TOO BUSY 


to give up a few hours a year 
for a health checkup? 

Your best cancer insurance is 
a thorough checkup every year, 
and alertness to Cancer’s 7 
Danger Signals. 

Learn how to guard yourself 
against cancer. Write to 
“Cancer” in care of your 
local post office, or call your 
nearest office of... 


American Cancer Society 


FREE BOOK 


Shows Mow te Start 
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FIND GOLD, SILVER 


BURIED TREASURE 
VALUABLE RELICS 


valuables have been found 
Jwith DETECTRON instruments. 
Gold and Silver Ores and 
Nuggets, Other Precious 
Metals, Indian Artefacts, 
Battlefield Relics, Pirate Coir 
Caches of Money buried or 
hidden in adobe walls. 

x Models available includ- 


TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES 
BIG PAY!—GOOD FUTURE! 
O DIESEL D ELECTRONICS 
auto AUTOMATION 


NEVER BEFORE has the opportunity been 20 good 
for the properly trained mechanic and techni- 
cian to step into BIG PAY POSITIONS with 

sncement and future security virtually 


YOUR SUCCESS depends on the quality of train- 

fag you receive ,-.and the reputation of the 
I you attend, 

YOUR GUARANTEE we are giving the best in 

mechanical and technical training is proved by 

the fact... High pay jobs in Industry, and rat~ 

ings in the Armed Forces now waiting for our 


19 transistors, Have many 
atures not found elsewher 

Light weight. Guaranteed to 

‘out perform Geiger Counters 

MA for Uranium. Ultra-Violet 
lamps for tungsten and oil 


duates. 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, 
plus fee nation-wide placement. service for 
Fraduates. 

Check subject above in which you ore interested ond mail for 

FREE BOO! 


“BAILEY | 


wer"! Technical Schools renee 


FREE INFORMATION 


2" models. Tor Titeroture 


MOLDED FIBER GLASS BOAT COMPANY 
83 Fourth Avenue, Union City, Pennsylvania 


NO MONEY DOWN! 


Florida's: 


Lovely 4 acre sts in Central Florida, hilt, 


everything in 
electronics 


seno ror ALLIED’S 


$10" Month es BARGAIN SUPPLEMENT 
SSaenre SAVE MOST on Stereo hi-fi 


FREE color folder « Write Dept, 619-) and componente, stereo recor 
Rainbow Park, Box 521, Ocals f SS ‘See best buys 
to seer ing bulld-your-own xxi 


HYPNOTISM RECORD & HAND DISC ele alr ga Ph 


tems, test instruments, TV acces 


Use For New tavention tories, electronic parta, tubes and 
ls. Send for your TREE Allied 
Hypnotizing Has Hypnotic Suppiement packed with bargains 
Others an Revolving and new electronic products, Sa 
Self-Hypnosis Lens See 


ALLIED RADIO 


FREE 
ALLIED RADIO, Dept. 63-E SUPPLEMENT 
100 N. Western Ave., Chicago 80, Ill 


Ci Send FREE Allied Supplement No. 195 


Nome, 


Address 


DETROIT 


REPORT [ee 


Fermoyle PS Detroit Editor 


Car-Wide Headlamps Coming? 


Fluorescent headlights. Develop- 
ment of a lighting system with a bright- 
ness level 338 percent greater than any 
fluorescent unit commercially available 
might make fluorescents practical for 
automotive use. Sylvania Electric re- 
cently showed a prototype headlight that 
combines its new fluorescent “aperture 
lamp” with conventional _high-beam 
lamps for highway driving. The experi- 
mental headlight extends across the grille, 
between a pair of normal incandescent 
headlamps. 


Early bow for Pontiac’s compact. 
Tentatively named the Panther, this new 
compact could be in production by June 
and set for public introduction in August. 
You hear rumors of early introductions 
every year in Detroit, and they’re usually 
false. This one could be the McCoy, be- 
cause Pontiac—and Buick and Olds— 
are anxious to get their smaller cars on 
the market. 


Rubber gas tanks. A punctureproof 
version developed by a major rubber 
company looks to some engineers like the 
solution to the problem of producing 


New shift for Fordlets? Maybe, 
for 1961, rumors say. A new three-speed, 
lightweight automatic transmission is on 
the drawing boards in Dearborn. It’s re- 
portedly slated for the Comet, if en- 
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The new system throws an optically 
controlled narrow band of light ahead of 
the car. Sylvania claims that it distrib- 
utes light more uniformly immediately in 
front and to the sides. A sharp vertical 
cut-off keeps glare from reaching the eyes 
of oncoming drivers. Says Sylvania: 
“When used in conjunction with the high 
beam, the system is ideal for high-speed 
driving and gives the advantages of the 
fluorescent lamp’s greater efficiency and 
longer life.” 

Also gets rid of the four-eyed look. 


Pontiac's work on a four-cylinder, in- 
line engine for the car seems to have been 
a red herring. Using such an engine, when 
other U. S. compacts have sixes or small 
V-8s, could put the Panther at a com- 
petitive disadvantage. The car will have 
the 215-cu.-in. V-8 set for the small Buick 
and Olds. Bore of the V-8 is 3.5 inches. 
Stroke is 2.8 inches. The V-8 eventually 
will be aluminum, but maybe not for 1961. 


odd-shaped gas tanks. Recent car designs 
have some weirdly shaped tanks, and 
forming them is a headache. Also, the 
rubber job is nearly indestructible. 


gineers can build it for a reasonable price. 
It might go in Falcons, too. 

Comets will use bigger engines in 1961. 
Original plans called for current models 
to use a stroked version of the Falcon 


CONTINUED 


AUTOLITE RUNS AT AMERICA'S FASTEST TRACKS 


The extra demands of racing prove 
high performance of Autolite Spark Plugs 


Racing demands far more from spark plugs than 
almost any other test. That’s why Autolite 
: et) Spark Plugs are represented at the fastest speed = 
tracks across the country. 
Autolite ignition engineers test every type of spark plug 
design to get the maximum in performance and reliability. 


Result: Autolite Spark Plugs are the finest spark plugs 
money can buy for the motorist and racer alike. 


AUTOLITE POWER TIP SPARK PLUGS... clean 
themselves while you drive. Insist on Autolite Power Tip 
Spark Plugs for your overhead-valve V-8 or 6. 


: » SPARK PLUGS 


Now! Autolite sponsors the election news with Dave Gerroway en NEC-TV TODAY Show—ond “News on the Hour,” NBC Radio. 


DETROIT REPORT continued 


170-cu.-in. six, bringing it up to about 
105 hp. But the car was introduced earlier 
than planned, leaving insufficient time to 
ready the bigger engine. 

‘Some dealers selling Big Three com- 
pacts in big metropolitan areas report 
that 90 percent of their customers want 


Falcon Ranchero pickup. Ford 
chopped the Falcon greenhouse off back 
of the front seat, replaced the back seat 


Fuel injection again. A low-cost 
njection system developed by 
‘Thompson Products interests Detroit en- 
gineers. It can be built for $50 with a 
production volume of 150,000 units, 
possibly for just $35 in bigger quantities. 


' 


Compulsory seat belts? A bill re- 
quiring seat belts on all new cars sold in 
New York after July 1, 1961, has been 


Volvo plans 100-hp. sports car. 
The Swedish firm's sports model goes 
into production in September. Bodies will 
be built and the cars assembled in Eng- 
land because Volvo factories in Sweden 
are working at full capacity to meet de- 
mands for present models. 

The car's 1,78-liter (108.6 cu.-in.), 
four-cylinder engine is based on the 
standard 85-hp., 97-cu.-in. engine. It 
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automatic transmissions, (Ford and 
Chrysler are having trouble building 
enough automatic-equipped Falcons and 
Valiants to meet the demand.) This is 
one reason Ford plans tentatively to offer 
a three-speed automatic transmission 
next year. 


and trunk with a pickup bed, and came 
up with what it calls, at $1,862, “Amer- 
ica’s lowest-priced pickup truck with tum 
indicators and oil filter as standard equip- 
ment.” The qualification is necessary be- 
cause Studebaker’s Champ pickups list 
for less, 

The Ranchero uses the standard Fal- 
con engine and running gear—with a few 
changes to springs and shocks to fit it for 
truck use. 

As the picture at left shows, it looks 
identical to Falcon cars when viewed 
from the front. 


A timed-injection system, which engi- 
neers think is better than’ a continuous- 
flow setup like Chevy’s, it’s cheap because 
Thompson Products eliminated tight 
clearances that run up machining and 
assembly costs. 


announced by the New York Joint Legis- 
lative Committee on Motor Vehicles and 
Traffic Safety. Its sponsors say experi- 
ments show that use of belts reduces the 
likelihood of injury in an accident by 60 
percent and of death by 50 percent. They 
figure the measure might cut the state's 
highway death toll—now over 2,000 a 
year. 


uses a four-speed manual gearbox with 
optional overdrive. It has power brakes, 
with drum brakes on rear wheels, disk 
brakes up front. Instruments include 
tachometer, tripmeter, oil-temperature 
gauge. Volvo sedans are noted as the 
hottest performers among imports of their 
price and size, so sports-car fans are look- 
ing forward to the debut of the new 
model. 


PERFECT CIRCLE 
PISTON RINGS ARE BUILT 
TO TAKE IT 


IN ANY 4-CYCLE ENGINE AT 2000 RPM 


You can't see the hammer-like blows piston rings receive, but 
costly results are soon evident when inferior material is used. 

Correct metallurgy is one of the most important features of 
every Perfect Circle piston ring. Over six different metals are 


used at Perfect Circle...each material the highest strength 


compatible with the specific application...each material 
selected for utmost protection against breakage. 

Correct, proven metallurgy is another reason why Perfect 
Circles are preferred and installed with confidence by leading 
engine manufacturers and mechanics everywhere, 


PISTON RINGS + PRECISION CASTINGS 
POWER SERVICE PRODUCTS - SPEEDOSTAT 


HAGERSTOWN, INDIANA + DON MILLS, ONTARIO, CANADA, 


In case this is the only view you ever see 
of Evinrude’s 75hp. Starfliteyy... 


Lab Ss 


...here’s how it looks from the drivers seat. 


Try it 
today’s top-perfi 


your Ey 
cease” EVINRUDE 


or write Evinrude Motors, 
4230 N, 27th St., Milwaukee 16, Wis. 


why it’s 


c 


~ Fighting the fire 
That Won't bo Out 


For 14 years, 1,200 people have 
lived atop a blazing coal mine. 
Now their nightmare is ending 


By Martin Mann 


HE 380 families who live in The 

| Patch in Carbondale, Pa., always 
leave their cellar doors unlocked. 

T inspectors, instruments in hand, 


can come in any time of day or night—to 
check for poisonous gases 
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some of it burning. The lower vein, called 


the Clark Bed, is one of richest anthracite 
pure carbon that is 30 feet thick in som 


These people live on top of a 
burning coal mine, The ground 
in the Woodrow Wilson School’s 
play yard has been too hot to 
stand on. Grass stays green all 
year round. Steam spouts in an 
empty lot where kids play base 
ball. And deadly fumes from the 
blaze underfoot seep into homes 
an elderly man and his wife 
killed as they slept 
the nightmare of The 
Patch is ending. One of the big 
gest and certainly the 
strangest fire-fighting operations 
ever undertaken anywhere went 
into high gear this spring. The 
130 acres of The Patch will be 
dug out deeper than 100 feet, and 
every bit of coal, hot or cold, 
t d away. The Patch will be 
filled in again. The houses will 
be gone, their inhabitants settled 
elsewhere, and The Patch will be 
remade into a new—and safe. 
asset to the city 
The whole st 
nating tale of bold 
and stubborn perseve 
ag folly, 
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GAS SEEPS INTO HOMES as pressure by un- 
derground fire forces it up through earth fis 
sures and foundation-wall cracks. 
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10 BE REMOVED LATER 


The Patch is doomed, but its people hang on in tilting 
homes, ever alert for gases that kill in the night 


and despair. Now the good guys are win- 
ning at last. 

How it started. Gray old Carbondale 
(pop. 14,000) sits in the rugged scenery 
of northeastern Pennsylvania’s Lacka- 
wanna Valley. But natural beauty (lately 
pimpled by mine dumps) was not to be 
its fortune. That lay underneath the 
scenery: thick, rich veins of anthracite 
coal. Millionaires were made as canal 
barges and, later, railroad hoppers, 
hauled the smokeless home-heating fuel 
to eastern cities. Today, of course, com- 
petition from natural gas and oil has all 
but ruined the anthracite busine: 

The first coal dug in Carbondale came 
from The Patch in 1819. Since then this 
piece of land has been mined, re-mined, 
and mined again. Tunnels and rooms- 
now loosely filled with the “gob” of 
broken rock, waste coal, and junked tim- 
bers—riddle the earth beneath the 
houses. All around, coal is being dug 
ht now: a Gillen Coal Co. tunnel slop- 
g in from the south, open pits yawning 
in every direction. 

Strangely, there is still a fortune in 
coal under The Patch’s doomed homes. 
Even after five generations of miners 
have picked through it, even after it has 
burned for 14 years, more than 2,200,000 
tons of usable coal remain in the ground 
there, by the careful estimate of consult- 
ing engineer Robert W. Bell. And de- 
ial area. Pool spite the poor market for anthracite, 

from heat. this mineful is worth a mineful of money: 


¢ tunnels show s black ci 
cular openings to the left of the shovel. more than $13,600,000. ‘That silver helps 


FULL CUP OF COFFEE IS HARD TO GI this LEANING IN OPPOSITE DIRECTIONS, two aban- 
home, still occupied and neatly maintained. doned houses illustrate how badly earth has 


Ry 


ks in earth spe 
vapor; grass is green, ground warm all wint 
There was snow all around but none here 


line the black cloud of the enormous job. 

Sparking an inferno. The fire started 
when garbage was dumped into the open- 
pit mine just north of The Patch—fool- 
hardiness little short of playing with 


matches in a powder magazine. Garbage 
heaps are always catching fire (from heat 
generated by decaying organic matter) 
This one did, 


niting coal around it. 

Carbondale first knew it was in for 
trouble March 15, 1946, That morning 
North West Coal Co,’s foreman Joseph 
O'Byrne, making his routine start-of-the- 
shift inspection, detected carbon monox- 
ide gas—underground, in a shaft near 
the smoldering garbage. No one antici- 
pated how big this trouble would grow. 

An underground coal fire is a compli- 
cated business, Solid veins of coal im- 
bedded in rock are practically incom- 


settled. The ground collapses when fire deep 
underneath bakes out the bedrock, causing it to 


TESTING FOR CARBON MONOXIDE, checker 


Martin Campbell samples air in base 
handsome old house. Heat is always stifl 


bustible—no oxygen, Even the loose 
waste coal in abandoned tunnels seldom 
flames the way coal does in a grate. What 
does burn is gases—carbon monoxide, 
methane (marsh gas), and hydrogen— 
that were trapped in the coal when it 
was formed hundreds of millions of 
years ago and that are released when 
the broken coal is heated. This explains 
one of the eeriest facts about the Car- 
bondale fire: When you see it—where pit 
mining has exposed an old tunnel—the 
coal does not appear to burn. The rocks 
above it, where the gase p out, seem 
to be on fire. 

The gas-fed flames sometimes whoosh 
with explosive speed (1,000 m.p.h.) 
through man-made tunnels and natural 
fissures in the earth. Even the wind 

[Continued on page 223) 


the area now stand 
cets of floor jacks. 


crumble. Few buildings in 
square; their cellars are 
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thro lures and tape five times. 


Tape-and-photo teacher cuts work errors 


There's hardly ever a mistake now on 
intricate electroni 
Bnges Aircraft 


device developed by Hughes 
at each person's work station 
just how a job is done on colored 


BALES OF HAY ride on elevator to loft door in 
the barn with only one man on the truck. 


Automation on the farm 


Stacking a barn with bales of hay can 
now be done with conveyors—with no 
one on the inside and only one man on 
the wagon to handle the controls. This 


G4 poputar science may 1940 


and explains 


ach step on magnetic tape. 
A learner liste 


through earphones, can 
stop the tape and slide projector at any 
time he wants to linger over a point 
Experienced assemblers often refer to the 
device to refresh their memories when 
confronted with a difficult job. 


X 


TIPPING OFF to left or right is done by locator 
operated from outside by a control rope. 


New Holland bale carrier consists of 
light steel sections bolted together to 
form an elevator and overhead conveyor 
system. Baffles guide bales around cor- 
ners, and a locator operated by the man 
on the truck tips them off 


WHICH SIGN DO YOU READ? Author Kearney 
puzzles over flagrant stupidity. This excelles 


Jane divided Irighway through Long Island 
meadows is heavily traveled—at about 50 i.p.h. 


Safety Expert Urges: 


By Paul Kearney 

The writer of this article, a noted au- 
thority on driving safety, and winner of 
the $1,500 Ted V. Rogers Journalism 
Award for a PS article, argues that speed- 
ing is a greatly over-emphasized factor in 
accidents. Because his vier:point is con- 
troversial, advance copies of the article 
were shown to officia's known for their 
speed-consciousness. Some oj their com- 
ments are printed on the fol!o:ing pages. 


EAR Marcus Hook, Pa., on U. S. 
N Route 13, there’s a fine stretch of 
four-lane highway. Straight and 
level, it runs through an unpopulated 
area. You can be arrested for speeding on 
it if you are clocked at 32 m.p.h—it is 
posted at 30. Nearby are miles of winding 
blacktop road, narrow and rough, on 
which you can legally drive at 50 m.p.h. 
Similar unrealistic speed limits can be 
found in every state of the Union. True, 
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Are Speed Limits Foolish? 
Backtalk from Authorities: 


agreement: 


conscientious police don’t try to enforce 
the more foolish speed limits. But en- 
forced or not, they still have two harm- 
ful, even dangerous, effects: 

1. By teaching every driver that he 
must make up his mind if a posted limit 
is rational or not, they encourage an off- 
hand attitude toward the law. 

2. By making a fetish out of speed- 
limit enforcement, they lead police and 
highway-safety officials away from the 
more basic causes of highway accidents: 
the drinking driver, and the inattentive 
or incompetent driver. 

Speed: culprit or bogeyman? Not long 
ago, in the course of two lengthy runs on 
the New York Thruway, I noticed that 
lots of cars were zooming by me. For 
experiment, I kept at the legal limit (a 
true 60 m.p.h.) and kept count for more 
than an hour. For every car that I passed, 
six passed me. Later, as a check, I kept 
track during a run in the opposite direc- 
tion; and for every car going at the limit 
or under, eight were topping it. 


SAFE CHANCE TO PASS TRUCKS is spoiled by un- 
realistic limit on new stretch—wide, straight, 
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“I do not know Mr. Kearney, but doubt if 
he has had the daily experience of review- 
ing accidents over @ long period of time. 


Our experience and records over the years 
show that the difference between a fatal 
accident and a minor one is almost always 
a matter of excessive speed. 

“T do not know why @ reputable magazine 
like PouLAR ScteNcE would bother with 
this kind of stuff.” 


From the office of Connecticut Governor 
Abraham Ribicoff, a firm defense of his 
crackdown on speeders: 

“Every writer is entitled to his opinions 
on this subject. We feel that the results of 


From Robert Moses, New York's pioneer 
builder of parkways, sharp and testy dis- 


Now according to the “speed kills” 
theorists, that road should have a grim 
record. The facts are otherwise. That 
year the Thruway had the best safety 
record of all turnpikes—0.87 deaths per 
100 million vehicle miles. Compare this 
with 5.6 deaths for the nation as a whole, 
or, more fairly, with 3.2 for the Ohio 
Turnpike. 

‘The facts directly contradict the pab- 
lum we've been fed for years about speed 
being the source of all auto evil. Chauf- 
feur-driven governors, judges, and high- 
way-safety commissioners are constantly 
proclaiming a “crackdown on speeders” 
as the panacea. Some states have taken 
to calling out the militia to bag violators. 
And if perchance the accident rate does 
decline a bit, this is taken as proof. 

It might seem so—except for the fact 
that other, calmer states have managed to 
reduce their accident rates more without 
such antics. Connecticut, ballyhooing its 
drive to revoke speeders’ licenses, should 
perhaps ponder what Indiana has done, 


not built up—of suburban road. This good piece 
(about one mile long) connects twisting narrow 


the Connecticut safety program speak for 
themselves.” 

But from Howard Evie 3 
ultra-cautious National 
apparent change of attitude: 

“The National Safety Council agrees 
wholeheartedly with Paul Kearney that the 

posted speed limits must be realistic and 


Should be determined by engineering study 
of modern traffic, rather than by. guess- 


resident of the 
ety Council, an 


work, obsolete laws, and outmoded condi- 
tions. 


to name just one state. It has achieved 
bigger drops in the highway death rate 
than Connecticut has, and for three con- 
secutive years, without resorting to shot- 
gun enforcement of rigid speed limits. 

Being tough with rational people never 
pays off as well as being reasonable. 
Three years ago the Pennsylvania State 
Police began writing warnings instead of 
tickets for most speeders on the Turn- 
pike. The first year, warnings outnum- 
bered arrests 22,009 to 16,965. The 
fatality rate dropped 28 percent. 

Speed crackdowns don’t work because 
speed is not the major cause of accidents. 
The evidence has been piling up year 
after year, and has been ignored year 
after year by shortsighted officials who 
timidly cling to antiquated regulations. 

Eight years ago, the Pennsylvania 
Turnpike found that three out of four re- 
ported accidents involved cars traveling 
50 m.p.h. or slower. 

Five years ago, Indiana State Police 
analyzed 600 fatal accidents on rural 


sections (righthand 
ing is impossible an 


hoto above), where pass- 
30-mile tiie ‘makes sense. 


“We like his comments on_slowpoke 
drivers, who can be dangerous. We believe 
the country will see more emphasis on 
minimum speed limits in the next few years. 

“When the Council talks of speed. if talks 
of speed too slow or too fast jor conditions, 
as well as speed in excess of posted limits. 
The need is for more uniform speed—not a 
mixture of slow and fast speeds—to reduce 
con, 


sstion and accidents. 

'e believe that Mr. Kearne: 
will help bring this, about, ans 
everyone to read it. 


’s article 
we urge 


roads. Half occurred at speeds under 40. 

Two years ago, the National Safety 
Council reported a study of 685,000 ac- 
cidents: Eight out of ten happened at 
speeds below 40. 

‘Two years ago, New York Thruway 
police attributed only 89 out of 1,898 ac- 
cidents to speed—as against 126 to fall- 
ing asleep, 664 to hitting deer, 1,091 to 
human error. 

And now comes the final blast at the 
“speed kills” theory from no less than 
the U. S. Bureau of Public Roads. It re- 
ported to Congress last year, in “The 
Federal Role in Highway Safety”: 

“Driver involvement in accidents in 
terms of miles of driving is at its maxi- 
mum at lower speeds, The rate drops 
with increased speed, reaching its lowest 
value at about 65 miles an hour, and then 
climbs again as speeds increase. Moder-. 
ately high speeds are associated with the 
lowest accident rates, on highways engi- 
neered for high speed.” 

These careful studies expose the futil- 
ity of relying on rigid and obsolete speed 
laws to prevent accidents. But they give 
no license to ignore those laws so long 
as they exist. Many limits, perhaps most, 
are judicious. And no individual has the 
right to violate any law, however absurd 
it seems to him personally. He does have 
the duty to work for a change in the law. 
‘So let’s have realistic speed laws. 

What does kill? The majority of all 
accidents are the first mishaps for good 
drivers with unblemished records who 
were not speeding. They make the often- 
fatal mistakes of inattention or drinking. 

Dr. Horace Campbell, chairman of the 
Colorado State Medical Society's Auto- 
motive Safety Committee, says flatly: 
“Alcohol is the single largest factor in our 
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motor-car accident situation. In fact, it is 
equal to all other causes combi 

‘Autopsies on crash dead reveal a shock- 
ingly high proportion of drinkers (not all 
of whom were legally drunk), The Na- 
tional Safety Council reports: 

In Delaware: 55 percent of the fatal 
accidents involved “HBD’—had been 
drinking—drivers. 

In Maryland: Of 133 drivers who died 
within 12 hours after an accident, 57 were 
legally intoxicated. 

In Westchester 
County, N. Y.: Of 
83 drivers in fatal 
single-car accidents, 
78 percent had been 
drinking, 49 percent 
were drunk. 

In New York City 
Of 69 drivers killed 
instantly in 1957, 
38 had significant 
amounts of alcohol 
in their blood. 

Did speeding kill 


dent-maker is. sim- 
ple-minded inatten- 
tion: woolgathering, 
dozing, doing any 
one of the million 
things everybody 
does behind the 
wheel when he 
should be single- 
mindedly piloting an 
automobile. Col. 
Frank H. Jessup, 
former Superintend- 
ent of the Indiana 


of cord was 


of logs and 
arranged it 


otherwise safety-minded drivers that is 
adding to the daily toll. A few seconds’ 
inattention in modern traffic is enough 
to set up an accident.” 

We all have “occasional lapses.” Those 
who come through unscathed just have 
them at opportune times—the others be- 
come statistics. These lapses will multiply 
as roads and cars improve, for effortless 
driving induces wandering minds. Hence 
the classic turnpike pile-up: rear-end 
collisions involving cars going the same 
way, often with no skid marks to indi- 
cate braking. 
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= Where'd it come from? 


quantity of cut wood in convenient 
ize for fireplace — burnin; 

standard U.S. cord 

ir space. Usual 

a stack four feet high, 

four feet wide, and eight feet long. 


Look at the revealing answers that the 
Oklahoma Highway Patrol gets when it 
asks, “What were you doing just before 
the accident?” Samples: “Putting a di- 
aper on the floor” . . . “Loosening a shoe- 
lace” . . . “Getting pillow from back seat” 
. “Pushing 


‘Dropped cigaret 
kid back on rear seat.” 

Yet we still give tickets to guys going 
six miles an hour over the limit—and 
send sympathy cards to menaces who 
doze off at the wheel. 

The light dawns. 
The long-overdue 
updating of U. S. 
speed regulations is 
beginning, although 
far too slowly. More 
and more states have 
set minimum speeds. 
And 20 states are 
considering increases 
in their maximum 
limits. 

The change of 
heart in New Jersey, 
where iron-fisted en- 
forcement of antique 
speed laws has been 
a favorite tactic, is 
notable. J. Raymond 
Manahan, Chief of 
the Bureau of Traf- 
fic Safety, urged re- 
appraisal so that 
“motorists can de- 
vote their entire at- 
tention to driving in- 
stead of watching for 
police pursuers.” He 
added, “If there is 
a wide disparity be- 
tween actual driving 
and the legal limits, it is usually 
the drivers—that are 


in measuring a 


is 128 cul 


practi 
the limits—not 
wrong.” 

Such a common-sense approach does 
pay off. Two years ago Illinois studied 
roads where the posted limit was below 
the maximum for the state. The limit was 
raised in 1,167 zones, left unchanged in 
619, and lowered in 23. This is what hap- 
pened where the limits were upped: 

‘© Most people drove slower. 

© Observance of limits jumped from 34 
to 84 percent. 

© Accidents dropped 35 percent. 

Few crackdowns have done so well. 


DISPOSABLE PAINTBRUSHES. You'd buy 
strips of c 

slip 

Josep 


long 


RATCHETS IN THE WHEELS of rotary power mow- 
ers to prevent them from rolling backward on 
slopes. A lever on the handle would release the 
“brake.”—Roger Race, Saukville, W: 


A BOTTLE OPENER built into the doorpost of cars. 
All you need is an opening of the proper shape, 
and it would save a lot of frustration.— 
M. Berger, University City, Mo. 


A WEIGHT GAUGE ON FISHING RODS. You'd sight 
the end of the rod, and the rod’s bend 
would indicate the weight’ of a fish.—George 
Williams, Portolla Valley, Calif. 


WASHABLE PAPER MONEY. If coated with plastic, 


bills could be given a sudsy bath as needed anc 
there'd be no more “filthy lucre” carrying germs. 
—Jonas Martin, San Francisco. 
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Missile kills 
missile in air 


In this dramatic se- 
quence, a supersonic anti- 
aircraft Hawk rocket inter- 
cepts and destroys an 
Honest John ballistic mis- 
sile 114 miles above White 
Sands, N. M. Photographs 
are from a film the Army 
made of the test. 

The radar-guided Hawk 
left its launching pad when 
the Honest John reached 
the peak of its trajectory, 
and 15 seconds later—four 
miles away and changing 
course once in mid-air— 
met and blew up its onrush- 
ing target. The combined 
speed on impact was 2,000 
m.p.h. 


Bee-catching 
vacuum tube 


Bees are vacu- 
umed right out of 
their hives through 
a plastic tube into a 
350-m.p.h. wind tun- 
nel (at right in 
photo) and” blown 
against a test section 
of plane windshield. 

Chance Vought 
engineers then try 
out the effectiveness 
of various wind- 
shield-washing de- 
tergents. 
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1. Honest John takes to air. 


2. Hawk blasts off. 


Mine sweeper 
is airborne 


A special pod and 
winch enable an S-60 
Skycrane to handle 
light _ mine-sweeping 
gear. In a Navy dem- 
onstration off Panama 
City, Fla., the copter 
at left carried the 
equipment aloft, low- 
ered, towed, and final- 
ly retrieved it—with- 
out once becoming 
vulnerable to a mine. 
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4. Hawk nears its target from the right. 


yed—mission accomplish 


3. Changes course to intercept. 5. Honest John dest 


London taxi 
for U.S.A. 


Americans remem- 


ber London for’ its 
taxicabs, You can get {C) P ca | 
into one without tak- / -~sag 


ing off your top hat— ANAS 
if you wear a top hat. 

the diesel cabs are 
made. by Austin—to 
specifications laid 
down by Scotland 
Yard. They are being 
sold here by Petzold 
Motor Sales, Detroit. 


Double-deck span 


This 1,600-foot _ steel 
bridge across the Ohio 
River from Louisville, 
Ky., to New Albany, Ind., 
scheduled to be opened 
to traffic next year. 

It’s a tandem, _tied- 
arch, double-deck ’ design 
that’ called for building 
techniques used before on 
only one other bridge— 
that over the Carquinez 
Strait in California. 

Each deck will carry a 
Mais, 42-foot, triple-lane road 

eh with walks at both sides. 
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Voila! Now the French Build 


World’s Longest 


Besides sheer size, the SS France will 


offer air conditioning, private 


baths, 


and TV to its 2,000 passengers 


GLASS DOME WARMS AND LIGHTS 


TOURIST-CLASS SWIMMING POOL TOURIST 


By Gardner Soule 


Te drawing above, which continues 
onto the following two pages, shows 
you what $86 million looks like 
when it’s turned into a superliner for the 
North Atlantic trade. 

The vessel is the French Line’s France. 
Two years abuilding, she'll be laun a 
tl ‘month at Saint-Nazaire, 
down the same ways used in 1932 by the 
Normandie, France’s last holder of the 
transatlantic speed record. 

Due to enter service in September, 
1961, the France will be the longest pas- 
senger ship in the world—1,035 feet over- 
all. She noses out the Queen Elizabeth 
by four feet, the United States by 45 feet. 
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CABINS 


S\ FOUR PROPELLERS, DRIVE 


SHIP AT 31 TO 34 KNOTS 


Her beam will be 110 feet. The Queen 
Mary and Queen Elizabeth are 118 feet; 
the United States 101 feet. She is all- 
welded—no rivets, 

Like the 53,000-ton United States, the 
France will be a light ship—55,000 tons. 
There's lots of lightweight aluminum in 
both, The French ship will be low in 
silhouette, with nine decks, against the 
12 of the United States. 

Comfort is the thing the French Line 
people like to talk about. That's the lure 
to attract 500 first-class and 1,500 tourist 
passengers for each voyage. Every cabin 
will be air-conditioned and will have TV 
and a private bath. All decks will be open 
to tourist travelers—no shut-out feeling. 

Her turbines will rest on vibration-ab- 


Liner 


FIRST-CLASS SMOKING ROOM 
1S ON TWO LEVELS 


TOURIST CLASS 
/HAS TWO-LEVEL 
DINING ROOM 
Tourist gautroo is / / 
SMOKING ROOM BY DAY 

PLAY DECK 


TURBINES DEVELOP UP TO 150,000 H P. 
—SAME AS 30,000-TONS-HEAVIER NORMANDIE 


sorbing mounts. Two pairs of stabilizers 
will minimize rolling. The ship is so long, 
they say, that in most weather she'll ride 
the crests of three waves at once to 
minimize pitching. 

They talk safety, too: Fifteen water- 
tight compartments. Two far-apart engine 
rooms—to make it unlikely that both 
would be knocked out by underwater 
damage. And schedules: The engines will 
have reserve power to buck any storms 
the North Atlantic may offer. 

When it comes to speed, the French 
Line is close-lipped. It admits the ship 
will do 31 knots at 120,000 hp.—about 
what the United States averages—with a 
probable top of 150,000 hp. and 34 knots. 

Nobody knows how fast the United 


TURN PAGE TO SEE 
THE REST OF THE SHIP 


FIRST-CLASS LOUNGE 


KITCHENS 


\AFT ENGINE ROOM 


DISTILLING APPARATUS DESALTS SEA WATER FOR ALL NEEDS 


States can go because she has never been 
asked to do her best. She can produce 
around 158,000 hp. and she snatched the 
blue ribbon from the Queen Mary in 1952 
by averaging 35.59 knots (about 41 
m.ph.) eastbound across the Atlantic, 
and 34.51 westbound. 

‘The Queens haven't tried to beat that; 
s0, if there’s to be a new champ soon, it 
may have to be the France. 

There's something exciting about a 
speed race. And ocean travelers eat it up. 
Also, there's a $7,000  silver-and-gilt 
trophy, now aboard ‘the United States 
It consists of two figures supporting a 
globe on which are two more figures, one 
holding a liner and one trying to snatch 
it away. 
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FIRST-CLASS SWiI 
IS LOW TO LIM 


WO PROMENADE DECKS 
OURIST AND FIRST-CLASS! 
URROUND SHIP 


weight of ship's 8,000 tons, 


TWO SMALL MASTS AND BOOMS FORWARD 
(PLUS TWO AFT) HANDLE SHIP'S CARGO 


OFFICERS’ QUARTERS 


FIRST-CLASS CABINS WINDBREAK CUTS BREEZES, 


KEEPS OFF SPRAY 


| BULBOUS BOW IS WHALE-SHAPED 
| FOR EASY SEA PASSAGE 


‘STOWAGE FOR 100 
LARGE US. CARS 


ON THE WAYS: View is from bow, two years 
after keel was laid. Highest deck shown is the -ton section, is swung 
first-class promenade. Space, beneath it This delicate job was completed in 
occupied by one of the ship's theaters. by 10 skilled workmen and four crane: 


of 
ito place. 
minutes 


Concrete 

ties get 
main-line 
tests 


TWO A MINUTE is the rate 
prestressed come out 
of this machine. They are 
then cured for 14 hours. 


Concrete crossties are undergoing tests 
uarter-mile sections of two railroads: 
the Seaboard Airline at Tampa, Fla., and 
the Atlantic Coast Line at Four Oaks, 
N. C. Concrete ties have been in use for 
years in Europe where equipment is 
relatively light. These new ones are pre- 
stressed, and were designed by the Asso- 
ciation of American Railroads sapecally 
for this country’s heavy trains. They are 
made at the rate of two a minute in a 
machine built by the American Concrete 
‘TAPER WONT 
BIND IN BALLAST 


“Spaceman’s” return 


A Project. Mercury manned-satellite 
test capsule is shown at right in a drop 
from an altitude of 30,000 feet into tl 
Salton Sea off Westmorland, Calif. It was 
‘one of 35 test drops for the National 
Aeronautics and Space Administration at 
altitudes of 2,500 to 30,000 feet. All were 
successful. Two full-scale capsules, each 
weighing a ton, were used alternately, 
being dropped at high altitudes from an 
Air Force (30 and at low altitudes 
from a Marine HR2S-1 helicopter. 

When a man is actually put into space, 
the capsule he travels in will descend in 
much the same way. It will automatically 
trigger its returning parachute at an alti- 
tude of 45,000 feet. 
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tapered center 
prevents binding. 


———_ 


Crosstie Corp. of Tampa, The machine 
is expected soon to double that output. 
Rubber pallets, or forms, go through 
the machine on roller belts. They stop 
momentarily at points where (1) four 
stranded cables are fed in automatically 
and put under 20,500-pound tension, 
(2) the mix is dum in, and (3) it is 
shaken down on a vibrator. Then the ties 
are set aside to cure for 14 hours. 
Prestressed-concrete ties cost more 
than wooden ones: $9 apiece against 
$4.50. But fewer are used— 
2,000 per mile against 3,000 
—and the hardware is 
cheaper. In addition, they 
are expected to last 50 to 60 
years while the average life 
of wood is half that. Side 
advantage: They're spaced 
at 30 inches instead of 20— 
a more natural stride for 
hoboes and trackwalkers. 


i 


Out of the blue... 


« into the drink. 


INSIDE THE MACHINE: Pallets (right) are put through on 
rollers, fitted with stressed cables, filled from the hopper 


at center, and then moved onto a vibrator. 


STRESSING DEVICE ut 
automatically, puts it under 2 


THES ARE LAID in thi 
were, and by the 


same way that the old 
me track crews and eq 


Gas-turbine mine sweeper 
Navy mine-sweeping launches in Japan 
run on Boeing 220-hp. gas turbines. They 
are designed for close inshore maneuver- 
ing. In actual use, this one would have a 
second turbine mounted up forward to 
supply power for mine-sweeping gear. 


ight pushes cable through pallet 
1.500 pounds of te: 
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SPECIAL CI 
plate to rail each side. 
are run through nuts se 

bottom of holes in the ti 


ad of sp 
Two bolts 
n recess at 


Fuselage mobile home 

This grounded DC-3 solved a housing 
problem Down Under. It’s a traveling 
home for Jeff Carter, Australian author, 
on jaunts for story material. He mounted 
the fuselage on a truck chassis and reno- 
vated the inside for family living. 


1 


The Facts 
Behind Those 


Behind the rumors is a dramatic sequence of technical troubles 
and crash-program fixes. Here’s the inside on what happened 


|ARLY last October the most radical 
Detroit car in decades went on 

sale. Quickly the Corvair became a 
magnet for public attention, Whenever 
one was left at the curb, curious strang- 
ers would hoist the engine-compartment 
lid to gaze at the unusual aluminum en- 
gine in the rear and at the oddly sinuous 
fan belt. Everywhere early Corvair own- 
ers were met by curiosity and questions. 
But some weeks later the situation 
changed. Tales about the Corvair began 
to circulate on the great American grape- 
vine. In gas stations and barbershops, 
talk ran that Corvairs were plagued by 
mechanical bugs. Those odd fan belts 
were reportedly breaking; the car stalled 
during warm-up and occasionally quit 
cold on the road; its heater gave trouble; 
and gas mileage was often disappointing. 
Motor City security. In midwinter, 
Poputar SciENCE told me to get to the 
bottom of these rumors. This was not, as 
those who know Detroit can testify, an 
easy assignment. The official doctrine 
there, where millions of dollars can hang 
on public attitudes toward the product, 
has always been that the new model was 
perfect on introduction, and has been 
getting perfecter ever since. Aside from 
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the fact that no one from the lowliest 
engineer to the most awesome member 
of the brass enjoys admitting a mistake, 
there is also the credo in the industry 
that “you don’t get fired for keeping your 
mouth shut.” 

It has been possible, however, to col- 
lect some answers. As of now (early 
spring), the following four-point sum- 
mary checks out 

1. Corvairs built before December 7— 
the date of resumed manufacture after 
the steel-strike shutdown—did have a 
considerable number of bugs. 

2. Though many were minor, at least 
two were real headaches that didn’t re- 
spond to the first fix. 

3. Discounting the minor running 
changes that all makers put through on 
the basis of service analysis, Corvair’s 
chief troubles have been under control 
since December. 

4, Despite Chevy’s fast action in rem- 
edying the bugs, last fall’s troubles were 
serious enough to afford at least a partial 
explanation of why Falcon has been 
whaling the tar out of Corvair in sales. 

The sinuous belt. Reports of fan-belt 
breakage—which, in a blower-cooled en- 
gine, hangs up the car almost on the spot 


By Ken Fermoyle PS Detroit Editor 


Corvair Stories 


—began turning up immediately after an- 
nouncement. (The belt broke on PS'’s 
test car at 2,500 miles, seven days after 
purchase, as reported in our January 
issue.) Corvair people are close mouthed 
about how widespread the belt troubles 
were. But when this magazine’s test car 
stopped in Detroit in mid-October, on its 
way back from a transcontinental round 
trip, Chevy boss Ed Cole was wearily 
familiar with the problem. It was then 
thought to be a matter of incorrect ten- 
sioning. 

‘As it turned out, it wasn’t, During 
November, a number of technical bulle- 
tins flowed out from Detroit to Corvair 
dealers. (Such bulletins are, in them- 
selves, nothing new—they're s.0.p. after 
the introduction of a new model.) One 
bulletin detailed the tension theory and 
elaborated on how to set the belt just 
right. It also advised very careful meas- 
urement of belt length; they’d found that 
if a belt was slightly short, though within 
previous limits, the adjustable idler would 
be in a position where the belt might 
rub destructively on a stud. 

Then on November 23 an important 
bulletin went out to all Corvair shops. It 
announced that a new deep-groove idler 
pulley, a belt ;%; inches longer than be- 
fore, and a bolt to replace the stud, had 
been put on the production lines about 
November 3. The bulletin ordered deal- 
ers to install new pulleys and belts on all 
earlier Corvairs that came into the shop. 

The background. Working in a crash 
program in October, engineers made 
strobe studies of the way the belt tracked 
on the production cars. First they found 
that inadequate tension was fatal, but 
that high tension cut belt life. Then they 
discovered that under certain conditions 
enough slack or waver could appear on 
the belt as it approached the idler to 
make bad trouble. The “cogs”—serrations 
—on the underside of the belt could 
catch on the pulley flange. This brought 
rapid fraying, and could lead to destruc- 


FRAYED BELTS on the Corvair’s unconventional 
blower drive were the first headache. Typically, 
the belt didn't break but frazzled (as above) 
and then jumped off the idler pulley, 


idler pu 
like the original one (left) 
where the belt ran high up 
in the groove. In earlier 
version, combination of a 
half-turn in the belt, plus 
a waver in tracking in 
some conditions, caused the 
“cogs” under the belt to 
catch on the pulley rim, 
causing quick belt failure. 


conninuen 79 


“Corvair isn’t the first car to have bugs,” said one 


NEW INDUCTION sysTEM has a diferent air scoop with warm-air pipe 
pacers under carbs are shown here. 


from under shroud. Earlier, pla 


tive side-running, or to jumping off the 
pulley. 

The new pulley evidently took care of 
the problem. It is noteworthy, however, 
that more recently Corvair has gone from 
a cogged to a plain belt. The change is 
officially for increased belt life, though it 
must aiso help keep an improperly slack 
belt tracking right. 

Those icy carbs. Late in October, when 
PS's test Corvair was racking up’ miles 
in New England and Canada, i 


ir termittent engine troubles 


iodine Decaussit was RAF sen 4 
finally. identified es earburétor 50%, form: 


ing at brisk speeds in cool, humid 
weather. Trouble range was 32 to 42 de- 
grees, with humidity above 75 percent. Ice 
formed in the venturis of the carburetors, 
building up around the cruciform jets in 
the throats and choking the engine. 
(What made it self-healing was that, 
with the engine stopped, enough heat 
would rise through the carbs to loosen the 
rime ice.) 
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SUMMER-WINTER valve 
on hot-air pipe prevents 
ower loss in summer. 
pays cost of three 
odiications, even "on 
cars. beyond’ warranty 
coverage. These are the 
carb fix, the new belt 
pulley, and the new one- 
stroke parking brake. 


A phone call in late October from this 
magazine to Detroit confirmed that Cor- 
vair engineers knew all about it. “With 
aluminum instead of iron,” an engineer 
confided, “we're not getting the manifold- 
heat characteristics that we're used to. 
We're going to put through a fix on it— 
bleed a little warm air from under the 
shroud, to kick up inlet temperatures 
about 10 degrees.” 

‘This fix—a new air scoop with a sum- 
mer-winter valve and warm-air feeders 
—was put on all Corvairs built after 
December 7. Fix kits for existing cars 
started out to dealers on December 16 
and the bulletin on it went out Decem- 
ber 28. One reason for the delay was the 
distracting discovery that the icing prob- 
lem was actually two-pronged. Aside from 
the rime ice at the venturis, ice some- 
times also formed on the throttles. Typ- 
ically this ice appeared during engine 
warm-up on a cold morning; symptoms 
included persistent stalling even on fast 
idle, and high gas consumption from the 
choking effect. 


engineer, “‘and it won't be the last one, either’’ 


Tests indicated that the new air scoop 
didn’t reliably lick this. So a second icing 
fix went out: replacement of the Bakelite 
heat-isolating spacer between carburetor 
and manifold with an aluminum spacer. 
The high heat-conductivity of the new 
spacer is tempered with an asbestos 
gasket. For too much carburetor heat 
is as bad as too little; it not only cuts 
power but also produces reluctant warm- 
weather starting, when gasoline perco- 
lates in the carburetor. So Corvair 
engineers had to move cautiously. They 
figure that the two fixes have licked icing 
at the cost of maybe a 
second or two in in- ; 
creased average starting : 
time for hot restarts. 

The gas-fired heater. : 
When cold weather 
spread over the country 
last fall, complaints 
about Corvair’s combus- 
tion heater piled into 
Detroit. Some were about 
the way it worked, and 
a change in circuitry 
and a new relay were put 
on the production line. 
Other complaints cen- 
tered on noisy operation 
at idle. Engineers found 
that annoying reso- 
nances could be reduced 
if two holes were drilled 
in the heater exhaust 
pipe at certain locations. 
A bulletin describing 
how to do it was sent out to all dealers. 

The two-stroke parking brake. The 
first Corvairs came fitted with a tricky 
parking brake; it took two or three pump- 
ing strokes of the ratcheting handle to 
snug the brake cables up tight. Field 
reports indicated that a lot of owners 
didn’t understand it, expecting the brake 
to hold with a single tug. Others com- 
plained of the crash under the dash when 
it was released. Worse, there were re- 
ports of jammed or inoperative mecha- 
nisms. So a new, single-stroke assembly, 
modified from the one in the Chevy half- 
ton truck, was put on the line. Another 
bulletin went out to dealers, ordering 
them to change over the brake on every 
early Corvair that came into the shop. 


on the up 
General 
unex} 


again, 


It Could Happen 
to Anyone 


Detroiters chuckle ! 
over one aspect of Cor- ; 
vair's troubles, The; 
story goes that Ed Cole, 
big boss at Chevrolet, = 
father of the Corvair, + 
and a Mover & Shaker ; 


lotors, was 
i edly late get- 
ting in one morning. It 
seems that his Corvair 
had iced up on the way 
in. A few days after, 
when Cole was 
the worst was 
realized: His fan belt 
had broken. 


Other bugs. Sifting field reports last 
fall, Corvair engineers found plenty of 
little problems to sweat over. One was 
the occasional car that displayed un- 
wonted torpor during acceleration. For 
these the fix, as dealers were duly told, 
was to disassemble the carburetors and 
file a careful .020-inch groove in a stra- 
tegic spot. In a few high-mileage cars it 
was found that ends of the valves some- 
times wore faster than they should. A 
new push-rod guide that corrected it was 
put on the line, and released for dealer 
use during major overhauls. 

A taste for gasoline? 
Though not strictly a 
mechanical bug, medi- 
ocre gas mileage was a 
recurrent theme in many 
field reports. Some ag- 
grieved owners told of 
getting only 14 or 15 
miles to the gallon, Even 
allowing for fuel used in 
the combustion heater 
and for the fuel penalty 
of an automatic trans- 
mission, such mileages 
were disappointingly be- 
low compact-car expec: 
tations. 

Chevy engineers take 
the position that these 
cases were almost always 
: a by-product of icing 
: troubles, Said one: “It 
was as if the choke were 
closed. When ice builds 
up in a venturi, you run on much too rich 
a mixture. What was wicked about it was 
that mild icing would often occur without 
being noticed—and she'd gulp fuel.” 

Outside engineers, while not disputing 
this, raise other questions about Corvair 
efficiency. They point out that Corvair 
runs at a slightly lower compression 
ratio (8:1) than Valiant (85:1) and 
Falcon (8.7:1). They note that the en- 
gine wants exact ignition timing for best 
mileage. And they observe that the off- 
set position of the carbs on the intake 
manifolds might call for running a mix- 
ture that is a touch rich, to avoid starv- 
ing the farthest cylinders. 

Corvair fuel mileage got a staunch 

[Continued on page 217 


The 


slopes of 


late 


COMPLICATED WIRING SETUP is revealed by 
i is of automatic dialer 


REVOLVING DRUM can store the numbers of up 
to 50 sorority houses, keeps dialing until it 
breaks through the feminine chatter barrier. 


Gadget dials phone automatically 


When Vinod Sundra, a senior at M.LT. 
from New Delhi, got busy signals while 
Phoning, his girlfriend at a college dor- 
mitory, he did something about it, He not 
only invented this automatic dialer, but 
also wrote a thesis on it for his B.A. in 
electrical engineering. 

The instrument consists of a plastic 


Underwater drill 


Air bubbles rise from this Thor pneu- 
matic drill as it bores holes for steel rods 
that will reinforce a cofferdam under the 
water at Les Cedres, Quebec. The steel- 
and-concrete cofferdam is needed to re- 
pair draft tubes in a power station. 
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drum wired to a series of conductors and 
insulators arranged, to put in the. call 
every 20 seconds. It also distinguishes 
between a busy signal and a ring, and 
sounds a gong when the connection is 
made. The drum can store up to 50 num- 
bers, has a selector switch to pick out the 
right hot number. 


This is for the birds 
Latest thing for bird fanciers in the 


Netherlands is this perambulator. It’s 
for strolling in the air with canaries, 
parakeets, or, other feathered pets-not 
bies. The Dutch manufacturer prices 
the bird cage on wheels at about $43. 


Accordion-pleated top lifts for extra height. 


Truck of many bodies 


The new British Commer %-ton truck 
comes with a choice of 14 different bodi 
One shown here is a two-berth rolling 
home with an extendable roof for si 
feet of head room. When the top is 
raised, a pleated plastic curtain fills the 

ning. Seats can face front or rear, or 
the interior can be arranged as a dinette, 
lounge, bedroom, or for just sitting. Other 
bodies include a 4-berth home, 12-seai 
bus, 8-seat station wagon, delivery oni 


When opened, bed is wide enough for two. 


furniture vans, pickup, mobile shop, and asic chassis has Hillman Minx en 


an ambulance, 


ine, gear 


box, front suspension, and rear axle. 


That grinding noise 
transmitter is 


dentures. It picks up tooth con- 
tact and sends a signal that is 


amplified and recorded on a 
counting device. Col. Allen 
Brewer, a dentist, developed it 
at the ‘Aviation Medical School 
at Brooks Air Force Base, Texas. 
He says the results indicate why 
some people wear out their den- 
tures faster than others. 


Salt-water converter tank 
The 70-foot-long, 40-ton tank in front of the 
Southern California Edison Co.’s new Oxnard 
power plant above converts 100,000 gallons of sea 
water into fresh water each day for use in gen- 
erating steam. The converter and plant cost 
3250,000, will be the subject of an intensive three- 
year experimental program. The evaporator works 
in 26 stages, Eeaaay salt water into vapor at 
varying pressures and collecting fresh condensa- 
tion at each stage. It is said to be the largest unit 
of its kind in the world and is the first operated 

in connection with a steam-electric plant. 
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BEFORE FLIGHT, Pilot DeVise (left) and Lt. 
Mehring plot course on a map of Cincinnati. 


HELICOPTER IS READY TO GO as Art Mehring, the runway in a police cruiser. He makes two daily 
flying traffic cop, drives onto Lunken flights, during early and late rush hours. 


OR two hours each weekday a roving 
raffic cop, Lt. Art Mehring, is Cincin- 
nati’s favorite radio commentator. His 
beat is the whole city and he covers it 
in a helicopter. Most of the audience 
tunes him in on car radios—it's rush 
hour and they’re headed to or from work. 

By 7:45 am, Mehring is whirling 
several hundred feet over a main traffic 
artery. Station WLW interrupts a disk- 
jockey program to put him on the air. 

“Somebody in trouble on Columbia 
Parkway,” he will say. “Some of you 
people had better take Eastern Avenue 
instead.” 

Immediately, lines of cars begin turn- 
ing onto Eastern Avenue. A few times 
the lieutenant has had the copter set 
r an accident so he could un- 
Iting traffic jam on the spot. 


WHIRLING DOWN OHIO RIVER, copter heads for 
Cincinnati's center. Bridges ¢ause many jams. 
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HOVERING OVER A TROUBLE SPOT, only a few 
hundred feet up, gives pilot and radio cop this 


Ever 
utes Mehring (abo 
a brief report. I 
studio (right), producer 
Walt Rehbaum ‘fits reports 
into disk-jockey programs. 


broad view of roads and parking lots through 
the lower section of the helicopter's bliste 


‘2 


ted on the side of a snow-covered mou 


It looks like a cannon, but shoots pictures. 


Duplicating 
@ roll-over 


This machine dupli- 
cates the action of a car 
rolling over in a crash. 
It helps Cornell Aero- 
nautical Laboratory 
study the impact on pas 
sengers in a side or end- 
over-end roll. 

The simulator consi: 
of a standard 1956 body 
mounted between turn- 
tables that rotate at con- 
trolled rates. A camera 
(right) records motion 
of dummy occupant dur- 
ing tests. 
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Biggest projector 

‘The cannon-like object at left is a Sky- 
jector, a machine that can magnify an 
image 72 million tim id. project, it 
inst clouds or mountains five miles 
away. In the operator's seat is Michael 
Schwabacher, the Swiss owner. 

From the back of a truck, Skyjector 
can shoot an image anywhere. Its cold- 
gas light source produces 92-million can- 
dlepower—equal to 80 giant searchlights. 
Unexcelled Chemical Corp., New York, 
hopes to rent the machine to advertisers. 
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Caddywagon 
hits the 
highways 

If your dream has 
been for a Cadillac 
station wagon, they 
are available now— 
custom-built. 

‘The body of this 
one, the first to be 
made, was designed 
by Peter C. I. 
Stengel of Holly- re 
wood and built by a DESPITE LONG PROFILE, the station wagon is no longer than the conven- 
century-old British _ tional Cadillac sedan—225 from bumper to bumper. 
coach firm for proud 
ownership by Max 
Hess, Allentown, Pa. 

It has a_ trunk 
much deeper than 
most—115 cubic feet 
of cargo space with 
the rear seat folded, 
76 cubic feet with 
its back up as in the 
Photo at right—and 
will carry six pas- 
sengers comfortably. 

‘The only changes 
necessary in the 
standard = Cadillac 
chassis on which it 
was built were shift- 
ing the fuel-filler in- 
let from center to 
right fender and re- 
building the rear : 
bumper to allow for interior FINISH v Formica with rubber luggage rubbing 
the deep tailgate. strips. Spare is in crescent container, tools ahead. 


Le 


Bathtub rides 
on whee's 


The man in the bath- 
tub at left is Jaap Swart, 
a garage owner in Wor- 
merveer, Holland. 

He equipped his ve- 
hicle with the rear wheel, 
sprocket, and engine 
from a motorcycle. Gray- 
ity feeds gas from an oil- 
can fuel tank. He steers 
with the two small rear 
wheels. Exhaust is di- 
verted from cramped leg 
room by pipes poking 
through the sides. Fau- 
cets are pure whimsy. 


a 


PLUG NOZZLE has alread) 
tally on Air Force's How 


zzle engine, 
Shown in silhouette 
al 

moon on 
Conical 


d to be launched by B-52 bombers, Plug adapt 
Deanisiagenl inteCagecvsnpaiaa 


ITCHING a “plug nozzle” to the business end of a 
rocket engine may help to put the U. S. ahead in the 
race to explore interplanetary space. Four big manu- 

facturers are working on the idea with an eye on our forth- 
coming giant Saturn rocket, designed to tote tons of payload 
out of this world. 

The new nozzle, a cone-shaped piece of hardware, 
replace the familiar bell-shaped nozzle used on practically 
all of today’s rockets. From a ring-shaped throat around a 
plug nozzle’s thick end, the engine’s blast of burning gases 
streams rearward along its outside—instead of issuing from 
a bell nozzle’s inside. 

Surprisingly, surrounding air confines the hot jet to a 


i 


velocity, gives better thrust in air. That's its big advantage 
—but not its only one. 
To steer a rocket, a bellznozzle engine swivels in gimbals. 


steering. 
Overall length of a plug-nozzle engine, studies indicate, 
will be half that of designs now in use and projected. 


the Air Force’s Hound Dog missile, for maximum thrust at 
varying altitudes. Now big-rocket designers, seeking more 


EXHAUST STREAM of rocket, to outside is ing flow, to suit 
of plug nozzle on its way toward point of cone, changing altitude density, approaches 
is shown above in atmosphere (left) and in the effect of an ideal “variable-size nozzle.” 


INSIDE OF PLUG, engineers sug- 
fest, could be put to use to 

se miscellaneous auxiliary 
‘equipment of the rocket engine. 
Fuel lines would cool the plug. 


powerful engines, find it a likely answer to their problems. 

Like an automobile engine, a rocket engine does its work 
with expanding gases. In an automobile, the gases push 
down the pistons to turn the crankshaft. In a rocket, eject- 
ing the gases rearward gives the vehicle a forward push or 
thrust. The higher the velocity of the rocket’s exhaust, the 
greater the thrust. 

So in the vacuum of space, where there’s nothing to get 
in the way of the exhaust, a rocket’s thrust is greatest. 
The thrust is less in air, where a rocket begins its climb, 
because the atmosphere’s back pressure hinders and slows 
the escape of the exhaust stream. 

That’s just where a plug nozzle shines, by comparison 
with a bell nozzle—in low-altitude efficiency. And as a 
rocket ascends, a plug nozzle’s flow is self-adjusting to suit 
more-rarefied air, approaching the rocket designer’s ideal 
of a “variable-size nozzle.” 

One reason plugs haven't yet been sent into space is 
that the art of big rocketry is new. To cautious designers, 
so far, building a bigger rocket has meant scaling-up an ex- 
isting design. But the next step upward in size may bring 
the plug-nozzle innovation. It may show up in at least one 
stage of the multistage Saturn. Experts say the new nozzle 
is particularly suited for a big rocket’s initial or booster 
stage. 

Trials already are well under way. Aerojet-General has 


SHORT LENGTH of plug 


made 1,500 test-firings of plug-nozzle models. General Elec- Seat’ Cipet co 


tric is testing a 20,000-pound-thrust version. Rocketdyne  bustion chambers is 
has run a modified Atlas engine with a plug at up to 40,000 compared above with a 
pounds’ thrust, And Pratt & Whitney, plug-nozzle turbojet fonvgntional, twice-as- 
pioneer, is investigating rocket uses, too.—Devon Francis. ° 
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GIANT STEEL FRAME of the new 60- 
story Chase Manhattan Bank towers 
825 fect ubove street level. 


EXTERIOR COLUMNS above thi 
ovement caused by extreme temperature 


tieth floor are insulated to 


Columns in center only leave more usable floor space. 


Extra room inside big office building 


The sixth tallest skyscraper ever built, 
the 60-story Chase Manhattan Bank 
building is shown here during construc- 
tion. Its 900-foot_ tower—uniform_ from 
the fifth basement to the top—is the 
highest constructed without setback. 

he building, in New York City’s Wall 
St. financial area, contains the largest 
gross area within its walls of any struc- 


ae 
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ture completed in the last 25 years. This 
is made possible by the use of 20 ex- 
terior columns, leaving only two rows of 
20 more, encompassing elevator shafts, 
to break into usable floor space. 

A total of 53,000 tons of fabricated 
structural steel—exceeded only by that 
in the RCA and Empire State buildings 
—was used in its construction. 


5 " Kart rack for 
top of trunk 


Makers of one of the 
new little speed cars 
have designed a carrying 
rack for use on an auto. 
On this Thunderbird, six 
suction cups hold ' the 
front of Century Speed 
Kart’s carrier to the roof; 
the back is bolted to the 
tire rack. 


New Ideas from the Inventors 


Crash Seat Sides with Engine. You 
might have a better chance of surviving 
in a crash if you were belted to this re- 
cently patented car seat. It would be 


Level Bubbles Light Up. With a mini- 
ature bulb and battery illuminating the 
bubble tubes of this spirit level, working 
in dim areas would be simplified. Magnet 
inserts in the base would permit no-hand 
attachment to pipes, and the light would 
make the bubbles visible at a distance. 


mounted on rails shared by the engine; 
any impact that dislodged the engine 
would push the seat back an equal dis- 
tance, reducing chance of injury. 


Piano Signals Next Note. Feeding a 
suitably punched sheet into this key- 
board trainer would cause the correspond- 
ing keys to light up in playing order. 
Lights focused upward at each translucent 
key would be blocked out except where 
perforations let the beam through. 


CONTINUED a 


More Inventors’ Ideas 


Car Pen for a Baby. Narrowing at the 
top to conform to the backward slope of 
a car’s front seat, this combination crib 
and play pen would provide a safe stand- 
ing space for a traveling baby plus a 
wider sleeping area in the base. It would 
fold compactly when not in use. 


Pivot Guides Power Mower. Your lawn 
—or at least a large, circular part of it— 
might mow itself if you attached this 
ignition cut-off to your mower and tied it 
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Metal Tape Permits Magnet Lift. Pack- 
ages sealed with a metallic tape could 
be loaded quickly and easily by a crane- 
driven electromagnet. The magnetic lift 
would eliminate damage from hooks or 
tongs. The tape could be a sandwich of 
iron filings between adhesive strips. 


to a reel around which it could pivot. A 
spring in the line would adjust for slight 
tugs, but when the line was fully wound 
the cut-off switch would kill the engine. 


Float Adjusts Sinker Depth. After drop- 
ping—or casting—a line fitted with this 
float, you’d just give a tug to raise or 
lower the hook. Slots in a rubber-walled 
cylinder inside the float would 
line when you pulled in one di alg 
free it when you switched direction. 


Tray Eases Car-Snack Service. You 
wouldn’t have to juggle your car-stop 
lunches if your glove-compartment door 
were equipped with this service tray. A 
hinged panel that extended toward the 
driver’s side would increase the table 
area, and cut-outs in the base would keep 
cups from sliding or slopping when the 
car was parked on an incline. 


Machine Speeds Bottle Returns. At 
least one waiting line might be shortened 
if a supermarket installed this bottle-re- 
turn machine in its parking lot. You'd 
slip bottles into sized openings. The ma- 
chine would calculate the refund, issue a 
slip, and move the bottles inside on a belt. 


The Jolt 


‘ber} in care of the Commission? 


[ROLLS] 


Un} 


IS ELEGANT SALOON is yours 
a base price of $14,895 at 
the dock. Its silky aluminum V-8 
has everything but the vulgarity 
of a horsepower rating. 


World’s Fussiest 
Car Factory 


Weekly output at Rolls-Royce is in the dozens—and no wonder. 
These cars are fondled into being, released only grudgingly 


By David Scott 


HEN they took me through the 
Rolls-Royce plant at Crewe, in 
central England, one engineer ob- 


served: “The day we start building a car 
like Cadillac, Chrysler, or Lincoln, we 


NO LOCK NUTS OR LOCK WASHERS a 
Instead, connecting-rod bolts are tight 
a gauged stretch. Each bolt is “waiste 
area away from usual 
dls, R-R makes its own bolts, | to 
control steel quality, and never cadmium-plates 
the threads, since slight extra friction might 
give false torque readings. 


will have no right to charge any more 
for it than they do.” At this strange fac- 
tory, production costs are disregarded as 
a matter of policy. No customer is ever 
promised a firm delivery date—because 
no one can predict when the Rolls in- 
spectors will release a car for sale. 


CAST-IRON CYLINDER LINERS are honed on a 
standard machine—but with a diff 
stead of using an automatic stop that c 
the hone when the correct average 
reached, the ope 
Every few strokes he gauges the liner at top, 
middle, and bottom. Then he adjusts the stroke 
so that the liner comes to exact diameter all over. 


tor runs machine mai 


THE INSPECTOR IS BOSS at Rolls-Royce. 


production schedule, Here in a 
room an inspector uses an acousti 
check an automatic transmission for 
gear whine. Quest for silence at Ri 
even to the nylon gears in the window 
They're hobbed, not molded, for quiet. 


COMPLEX TOOLING bores the aluminum V-8 
block for the wet cylinder liners. Each of the 
two spindles has no less than 11 tools to f 
the main bores, cut three grooves for sealing 
rings, and bore a recess for the liner flange. 
Costly tooling is not for high production, but 
to perform. all related operations in a single 
pass, insuring concentricity and squareness. 


A re. 
jection on any grounds always overrides the 
soundproof 
probe to 

test 


CYLINDER LINERS, 
checked with a tl 
bar held across the top. Each liner must pt 
trude just 002 inch above the block before 
the cylinder head is tightened down. Lower 
end of liner must be free to expand because 
cast-iron liner and aluminum block expand at 
different rates. (Please turn the page.) 


factory from test rut 
ir objec 
lutch servo that giv 

Rolls uses 


in case one braking $3 


a leak—plus a mechanical parking brake. 


FOUR-SHOE FRONT BRAKES are fitted to o1 
model, the high-performance Bentley Conti 
nental, The drums are three by 11% inches. 
Each pair of quadrant sectors pivots on a com- 
mon carrier and is actuated by its own cylinder. 
Special friction clamps on each shoe minimize 
clearance when hydraulic pressure is released, 
making the brakes self-adjusting for shoe wear. 
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wo separate 
iping, for maxi- 
item develops 


ppressed 

Rolls follows a 

ion policy, which 

also accounts for the separate three braking 
systems and the quartet of V belts. 


ENGINE is balanced 
is placed in 
this fixture, with heads off, and 
spun by an el lec: 
tronic transducers not only show 
any imbalance, but report if it 
is nearer the front or the 
of engine, At the fron 
operator makes correct 
wn here, drilling 
guide holes into the crankshaft 
vibration damper. If balancing 
is needed at the rear of engine, 
there are compensating weights, 
graded down to half a gram, 
that can be fastened at the right 
the st 


the cast-iron is to machine them 
from the sol is. It, would be much 
faster and cheaper to cast the fins, But Rolls 
feels that there just might be blowholes in 
cast fins, from the faster cooling of thin sec- 
tions. So the company prefers to machine the 
fins, even at 15 minutes per drum. 


and spun at speed to 
balance. Small bi 


the transmission valve housing of the Rolls, 
y machining tolerances are as low as 00025 
—a quarter of a thousandth. 


1S Secret, but it is 
.” in Rolls’ own word, 
to push’ the 4,650-pound car 
through brisk acceleration to a 
Se ae Displa 
i c: 


s. Desi 
ude dual carbs, 


POWER 


dual 
tributor points, dual belts on 


each auxiliary drive, and a dy- 
namically balanced — magnetic 
for the air-con 

compressor. Rolls’ 
quest for silence is reflected in 
hydraulic valve lifters, unequal- 
ly spaced fan blades, and loca- 
tion of the oil pump at extreme 
front—as far from passenger 
compartment as possible. 


AN ODD “MILKING MACHINE” helps acl 
squeak-free mating of body and chassis 
two hydraulic rams pull body down to normal 
loaded height. Then pneumatic clamps, set to 
exert a 50-pound pull, are hooked to body sup- 
port arms and mounting pads. Idea is to get a 
precisely uniform sharing of the load among 
mounting pads before bolts are tightened. 


DYNAMIC BALANCING of crankshafts is 
usual ito industry —but 


and pistons that are Saved on each pin. Then 
shaft is spun and metal on heavy side removed. 
It takes about two hours per shaft. 


FAMED ROLLS RADIATOR, made of burnished 
less with mitered joi 
by skilled tinsmiths. 
10 man-hours. Top and front surfaces look 
dead flat but are actually a few. thousandths 
convex. so they will look flat. 
says this is in accordane 
leaned from the ancient Greeks. 


CONTINUED 7 


normal 200-mi 
marked up: a 
door, slight stiffness in the accelerator 
Each item is turned over to a specialist for fix 


EVEN SUBAUDIBLE WHINE in dif- 
ferential means the unit 
be stripped and gauged. 
ing by adding shims, common 
elsewhere, is not tolerated. 


Doug Fox—to 
this speed, 


Sir Henry Royce 
began building 
his cars in 1904, 
working “with the 
holy zeal of a 
barefoot pilgrim” 


“IN DIFFERENT circumstances he might 
have led a religious revival or qualified 
as one of the more formidable saints.” 
‘That is how a biographer once described 
Sir Henry Royce. Although baffled by 
engineering theory, Royce was a magnif- 
icent craftsman. Working freehand, he 
could file brass to a perfect hexagon for 
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SLAVE BODIES are temporarily 
ished chi intended for outside c 


ers, Purpose is to 
under normal loa . (Weighted box 
at rear simulates trunk.) Some deluxe bodies 


can add $5,000 extra to the price. 


a hubeap. Obsessed by perfection, Royce 
was never satisfied: left to himself his car 
would probably never have gone into 
duction. It was salesman Charles Rolls 
who supplied the commercial drive that 
made the costly car world-famous. 

Royce, who died in 1933, is shown above 
in a 1925 Phantom I Rolls-Royce. 


Papoose carrier 


Footsore junior hikers 
will welcome this restful 
British chair. 

A tubular-steel frame for 
the fiber-glass seat is 
strapped to mom’s or dad's 
back like a knapsack. The 
base forms a footrest. 


Mortarless lock 


Thin nylon disks hold 
these new Swedish building 
blocks in place instead of 
mortar. Only three are re- 
quired for each bond. The 
blocks are three feet long 
and grooved on opposite 
sides to take the 11/-inch- 
diameter wafers. The first 
course is laid in mortar on 
a normal foundation. 


PS PICTURE NEWS 


Lift with built-in twist 


‘This big lift truck not only picks up a 13%4-ton load 
but can swing it 90 degrees while holding it 18 feet 
off the ‘ground. It can grip a diameter of five feet, was 
built by Hyster Co., Portland, Ore., to handle concrete 
piling for a bridge’ i Venezuela. 
steel casing filled with steel rods. 


‘Here it manages a 


Ski plane adds JATO 


A combination of jet-assist takeoff and skis enables 
heavy Hercules C-130s to deliver supplies in quantity 
we o Antarctica as long as seven months of the 
ith it the big propjets land on and 
Ee. off from bare i pA and snow instead of bei con- 
fino to son nwa wth oes be sntbrieed only oro 
months of the year. This eliminates the need for para- 
chuting—with ‘possible breakage—of delicate instru- 
ments to isolated “Deep Freeze” scientists. 
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Telescopes in Space 
to Probe Secrets 


Outposts above the earth’s air 
have opened to astronomers 
a golden new era of discovery 


By Alden P. Armagnac 
36-INCH mirror of quartz may 
A solve the riddle of whether there’s 
life on Mars—and what kind. The 
big disk will go into a camera-fitted, 
radio-controlled, TV-monitored reflecting 
telescope being built at Norwalk, Conn. 
An enormous unmanned Stratoscope bal- 
loon will carry it on 20-mile-high flights, 
due to begin in the summer of 1961, to 
photograph the moon, the planets, and 
certain “radio stars.” A prime objective: 
to get the most revealing pictures of the 
Red Planet ever made. 
Observatories in balloons, rockets, and 
satellites will make the Sixties memor- 


h disk of 


¢ of big telesé 


sed quartz, gets checkup 

imer plant. Il be 
e to view the planets from 20 miles above 
earth, in new Stratoscope balloon ascents due to begin in 1961. 
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able for astronomers. For the first time, 
they're viewing the heavens from above 
the carth’s atmosphere. They call it the 
biggest advance since the invention of 
the telescope. 

From astronomy’s beginning, observers 
have scanned the skies as from the bot- 
tom of a murky sea—the turbulent at- 
mosphere, Because of its light-refracting 
eddies, the stars twinkle; watchers at 
powerful telescopes get only rare glimpses 
of faint details like Mars’ “canals”; and 
Mount Palomar’s huge 200-inch reflector 
usually attains only 1/20 of the resolving 
power, or useful magnification, that it 
has in theory. 

Not even mountain-top observatories 
are high enough to escape a major region 
of air turbulence, at the 40,000-foot lev- 
el of the jet stream and the strato- 
sphere’s floor. Carried higher, a rela- 
tively modest-sized spyglass could outdo 


PROTOTYPE for new ‘scope is 


this 12-inch one, shown in 
balloon-borne cradle for last 
year's Stratoscope flights. 


of Universe 


SUPERB CLOSE-UP view of a sunspot, 
resembling giant eye, was made last 
year at 15-mile altitude by 12-inch 
telescope. Earlier Stratoscope photo 
of sun’s face, right, showed details as 
small as 180 miles across. It reveals 
oatmeal-like complexion of unexpect- 
ed pattern, Whitish dots are rising 
columns of incandescent gas. 


speeding truck tosses it free—a new “dynamic-launching” procedure 


BENEATH BIG BALLOON, a Stratoscope observatory starts aloft, as > 
that works in wind, keeps payload from being dragged along ground. 


CONTROL VAN and antennas on ground aim 15- 
mile-high telescope by radio command. TV 
camera aloft lets astronomers, at receivers in 
van, watch what remote-control telescope sees. 


conriues IO 


Above-the-air observatories in rockets, and in satellites 


the biggest earthbound telescopes—and 
that’s the dream now coming true. 
Sensational photographs of the sun, 
the clearest ever made, show what out- 
posts in the stratosphere can do. The 
pictures are the first fruits of history- 
making “Project Stratoscope” balloon 
flights, conducted in 1957 and 1959, and 
continuing next year. Under the direc- 
tion of Prof. Martin Schwarzschild, 
Princeton University astronomer, the 
unmanned _1,000,000-cubic-foot balloons 
have been lifting a 12-inch telescope to 
an altitude of 15 miles—up where the 
deep-purple sky is almost black, above 
more than 96 percent of the world’s air. 
With a screaming noise heard hun- 
dreds of yards away, high-pressure heli- 
um gas spurts from the hose of a Navy 
tank truck to inflate the towering bal- 
loon, at an airport outside Minneapolis 
that serves as the launching site. As the 
200-foot-high gas bag lifts and strains at 
its truck-mounted payload, the truck 
leaps forward, jockeys into position right 
under the balloon, and frees the pack- 
aged observatory. Within 90 minutes it’s 
stratosphere-high and in 
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FIRST PHOTO of sun's disk by far-ul let 
light, which never reaches earth, was made 
from’ rocket 123 miles high. It ‘shows solar 
atmosphere at height exceeding 4,000 miles. 


NOVEL CAMERA designed at Naval Resea h 
Laboratory, mounted in nose of Aero! 
rocket (left), made ultraviolet photo of 
above with exposure of 1/50 of a second. 


Only lately has this “balloon astron- 
omy” become feasible—with the innova- 
tion of making balloons of paper-thin 
plastic, lightweight and strong, instead 
of the heavier rubberized fabric used be- 
fore. Transparent and airy-looking, pear- 
shaped instead of round, the new gas 
bags come in unprecedented sizes—up to 
a fantastic 10,000,000 cubic feet, bigger 
than history’s largest airship (7,000,000 
cubic feet). 

Manned or unmanned, they rise high- 
er, and lift payloads to greater altitudes, 
than balloons ever did before. Exploiting 
the high-climbing craft for astronomy, 
Prof. Schwarzschild has devised novel 
observatories to hang beneath them. 

His camera-fitted 12-inch telescope 
was entirely self-operating in two initial 
Stratoscope ascents sponsored in 1957 by 
the Office of Naval Research. Respond- 
ing to photocells, electric motors swung 
and tilted the 914-foot telescope barrel 
to keep it aimed at a preselected part of 
the sun’s face, despite the balloon’s mo- 
tions. A special 35-mm. camera snapped 
a 1-by-114-inch, 1/1,000-second exposure 
every second—8,000 frames in all. Then 


to come, are exciting new gifts of Space Age to astronomy 


ec 
COMPARATIVE 


SPACE TELESCOPE of 50-inch size in unn 
n by model, now is projec 
national observatory, It will view images 
electronically, radio them directly to earth. 


the observatory, loosed from the expend- 
able balloon, parachuted to earth for re- 
covery of its precious film. 

Prize trophy was history’s best photo 
of the sun's oatmeal-like complexion— 
showing details as small as 180 miles 
across, and picturing the circulation of 
incandescent gases in the solar atmos- 
phere, By revealing an unexpected pat- 
tern, it revises astronomers’ ideas of what 
goes on in stars. It may also hold clues 
for harnessing H-power on earth—since 
the sun offers a look at a successful ther- 
monuclear furnace in action. 

In last year’s improved system, astron- 
omers on the ground aimed and focused 
the 15-mile-high telescope by radio com- 
mand—the first successful remote con- 
trol of an astronomical observatory high 
above the earth. Through a TV hookup, 
observers in a ground-control van 
watched what the telescope was seeing, 
and directed it to solar markings of spe- 
cial interest. Four ascents were jointly 
sponsored by ONR and the National 
Science Foundation. Magnificent photo- 
graphs of sunspots resulted. 

Next Stratoscope flights will use the 


new 36-inch telescope. Its builder is the 
Perkin-Elmer Corp., maker of the earlier 
12-incher. ‘Trained on the “canals” of 
Mars, and the planet's blue-green re- 
gions of supposed vegetation, the big re 
flector should have an excellent chance 
of solving their mysteries. The exciting 
project now is triply backed by ONR. 
NSF, and the National Aeronautics and 
Space Administration. 

Manned balloons, too, are aiding as- 
tronomers. Last November a 2,000,000- 
cubic-foot ONR balloon lifted two men 
and a 15-inch telescope for a 15-mile-high 
look at the planet Venus, and the dis. 
covery of water vapor in its atmosphere 
—one essential for the existence of life, 
as we know it. That underscored another 
advantage of balloon astronomy. Water 
vapor and oxygen in the earth's air have 
hindered detecting them on other plan- 
ets, by masking spectrograms’ evidence. 
Rising above the air ends the difficulty. 

Rockets are giving astronomers higher 
vantage points, at altitudes ranging from 
60 miles—where the daytime sky be- 
comes dark as night and the stars shine 


Machine tests 16 types of road material at once 


‘These four tires, revolving around a 
spindle, test new ‘highway-paving  for- 
mulas in Standard Oil's laboratories at 
Whiting, Ind. Asphalt laid on a foot-wide 
circular track 44 fect in circumference is 


Roll-along tent 


When the hinged lid of this boxlike 
trailer is propped up, a canvas flap is 
dropped down the other side to form a 
tent for motoring campers. The British 
unit can be set up in 16 seconds. 
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weet to one daily grinds under 

that can be varied from the weight 
of a bicycle to that of a heavy truck. 
With pavement laid in segments, 16 kinds 
of road can be tested at a time. 


TY 


For captive congregations 


Fretwork behind the altar in the chapel 
above is made of carbon steel. It’s in the 
new prison at Lebanon, Ohio. The altar 
enclosed in a sound box has two sides 
for use by various faiths. 


The Weird 


and 


~~ Wonderful Bat 


Nature’s only flying mammal comes alive 
after dark—but seeing is no problem when 
he has a radar far superior to man’s 


By Joan Steen 


to use their eyes. They have a built- 
in radar system instead—incredibly 
accurate and far superior to any invented 
by man. Which explains an age-old mys- 
tery: how bats get around in the dark. 
Bats fly at night in search of food. 
‘They're spectacularly successful at find- 
ing it. They dart through black forests 
gobbling insects at the rate of 25 a minute. 
(The photo above shows them snatching 
bait in a lab.) They fish on moonless 
i seizing minnows hidden below the 
surface. Forest branches don't clip 
their wings; water scarcely touches their 


B= are not blind. But many scorn 


Rapes 

y , 
toes. And after the night’s hunt, they zig- 
zag through dark caves, finding their roosts 
where no light ever shines, 

‘The secret behind this eerie skill was 
penetrated in 1938 when a Harvard senior, 
Donald Griffin, tested a cageful of bats 
with a new machine designed to record 
insect songs. It clinched his theory: 

Bats sound their way through the dark. 
They issue little chirping noises through 
their mouths or nostrils, then listen for the 
echoes that bounce back. 

Before Griffin's experiment nobody had 
ever heard those chirps. They were pitched 
too high. Most bats make sounds at fre- 
CONTINUED 


Whispering, chirping, or clicking fine tunes, bats sound 


TINY BAT with very long ears belongs to a 
ci 


species (Plecotus rafinesquii) that may be the 
most. skillful of all bats. Dodging the 
0.025-inch wire on the right is a cinch for it. 


quencies from two to 10 times higher 
than people can hear. Even low-voiced 
bats hit bottom at a pitch that tops the 
highest note on a piano (10 kilocycles 
compared with the piano’s top of 4.186). 
The Harvard machine took the bats’ 
ultrasonic chirps and made them audible. 

Chirps are the heart of the bat’s navi- 
gating system. It’s really sonar because 
it uses sound waves, not radar (which 
uses radio waves), but the principle’s the 
same: The bat clocks how long it takes 
waves he sends out to reach an object 
and then echo back. 

You may have used the same idea to 
judge how far off a storm was: You 
watch for the lightning, count seconds 
until you hear the thunderclap, then 
multiply by the speed of sound to get 
the distance. 

‘The amazing bat, with a brain smaller 
than that of a mouse, does all that and 
much, much more. You wait for sound to 
strike your ears; he generates his own— 
forcing echoes to be produced. While you 
stand still, he flies along at a 12-foot-a- 
second clip. You stop to calculate; the 
bat continues in the triple role of trans- 
mitter, receiver, and computer all at the 
same time. 

Clever? That's just the beginning. 
Look what the bat can do with his built- 
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in sonar: Flying through trees at night, 
he can recognize instantly which echo 
comes from branches and which from a 
mosquito. He knows where the branches 
are and where the mosquito is, He never 
bumps a twig, but he gets the mosquito. 
To test the navigation of bats, Dr. 
Griffin—now a world-renowned expert 
in animal sonar—strung a network of 
fine wires across a pitch-dark room. One 
type of bat can detect 0.12-inch wires at 
a distance of 85 inches. If the wires are 
only .007 inch in diameter (about twice 
as thick as human hair) he still recog- 
nizes them, but no farther than 35 inches 
away.* Compare that with a man-made 
radar the Signal Corps is very proud of: 
It can detect an object the size of a man. 
Such accuracy calls for ultrarefined 
measurements. Bat chirps are only a 
thousandth of a second in duration. 
‘They're timed like a metronome—beat- 
ing 10 or 20 times a second if the bat is 
flying a straight course. But if he’s ap- 
proaching an obstacle or homing in on a 
tasty tidbit, the bat shaves each chirp 
even finer, and ups the rate to 250 chirps 
per second. (To do this the muscles in 
the bat’s larynx have to contract 250 
times a second—a feat no one ever 
thought any mammal could manage.) 
Now that investigators know what to 
listen for, they've occasionally heard bats 
make these sounds in flight. (They hear 


fae mare detated inf 
hy Donat K. 


ation sees Echoes of Tat 


) Sctence Stady Serie 


oad Me 


BATS’ WIN’ 
hands: The 


¢ really extensions of their 
ibs” are fingers; the wings, skin. 


their way through the dark 


the faintly audible lower tones that some 
bats make.) But the tones are so brief 
they come over sounding like ticks. And 
when the bat accelerates them, the ticks 
crescendo into a steady buzzing noise. 

The bat needs hairsplitting measure- 
ments. The more chirps he can make, the 
more detailed is his picture of the sur- 
roundings. But he has to be careful not 
to drown out weak incoming echoes with 


his strong outgoing chirps. Thus he 
. 


makes each chirp as short as ‘ible. 
The echoes then occur in the “long” sil- 
ent times between. 

Why ultrasonic chirps? Once the bat 
chops his chirps to the briefest of in- 
tervals, he’s forced to stick to ultra-high 
pitches, Only then are the waves short 
enough to fit into the time he allows. 
The longer wave lengths of lower pitches 
wouldn’t have the time to extend them- 
selves fully to the target and echo back. 
But high notes and short waves have 
even greater significance: 

Bats are small animals that chase 
even smaller ones—insects usually. To 
get a decent echo, the bat prefers to hit 
his prey with wave lengths equal to it in 
size or smaller. Otherwise the sound, in- 
stead of reflecting nicely, would scatter 

leaving no usable trace to pick up. 

Any bat knows that. And a variety of 
other sound principles, too. Dr. Griffin 
believes the bat’s pea-sized brain inter- 
prets not only the time lapse (to gauge 
distance), but reacts to subtler changes 
in the intensity, duration, and pitch of 
echoes as well. 

Most bats have these skills, though 
they vary in their tuning patterns and 
flight maneuvers. Some are more talented 
than others. 

FM bats. The best hunters and most 
artful dodgers of the lot are the little 
brown bats common to North America 
and Europe. The chirp they emit is a 
mixture of sounds. It starts out high and 
may swing down a full octave at the end. 
This change of pitch is frequency modu- 
lation—similar to the system used in FM 
radio—and gives these bats their nick- 
name. 

FM bats can catch one-seventh of their 
weight in insects in an average hour's 
hunt. One animal tested caught 175 mos- 
quitoes in 15 minutes. 


SeSo mot 


MYSTERIOUS “MISS X” hangs upside down and 
munches on a banana. She thoroughly charmed 
her owner who finally typed her as a fruit-cat- 
ing (and seeing) bat from Africa. 


Second cousins of the FM bats are the 
minnow-lovers. Their sport may be the 
most challenging of all. Sound-detecting 
objects in air is tough enough. It’s far 
more difficult when sound has to travel 
from air to water and back again. Each 
time it crosses from one medium to the 
other it gets 99.8 percent weaker. 

Horseshoe bats. One variety of bats 
broadcasts on an almost constant note. 
Each note lasts longer, too—as long as 
a tenth of a second. 

This seems dull compared with FM 
bats, but nature has endowed the breed 
with compensating talents. Their name 
comes from a double series of folds and 
membranes around their nostrils. Like 
megaphones, these concentrate the sound 
into narrow beams. The bat flits through 
space pointing the beams now here, now 
there, scanning the horizon for strong 
echoes just the way man-made radar 
does. 

Horseshoe bats presumably understand 
that when sound hits an object dead 
ahead it bounces back fast and strong, 
but if it returns from an object off to the 
side, it sounds weaker. 

[Continued on page 236] 
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How a Traffic 
Signal Works 


HOSE flashing automatons that 
I monitor our traffic, preserving liv 
and fenders, cost roughly § 
apiece. This adds up to a huge inves 
ment in large cities—New York operates 
$40 million worth of such gear. 
Traffic-light controllers like the M-; 
Marbelite described here are remarkably 
versatile. They can be run manually or 
automatically and can follow orders from 
a distant point by cable or radio. A time 
clock can make lights blink at night, re- 
turn to normal during the day. If a cop 


QUADRANT UNS, 
MOVING PAWL 


mixes up the signals manually, controllers 
can straighten themselves out when 
they're switched back to automatic. 

Inside the control box is a timer that 
works the light switches electrically, 
through a motor-driven camshaft. One 
timer-drum revolution changes lights for 
a complete signa] cycle. Keys in four of 
the drum’s 100 slots determine what 
centage of a cycle each light will be “on.” 
A choice of gears can vary cycle time 
from 50 to 90 seconds in 10-second steps. 
—Erik H. Arctander. 


AS TIMING DRUM TURNS, the keys 
pressed into it close contacts in se- 
juence. The contacts trigger a motor 
that advances the camshaft to change 
the cam profile. Where cam depres- 
sions let light switches close, these 
switches turn on their lamps. 
If hand operation has put camshaft 
out of step with timer, interlock dis- 
connects the camshaft motor un 
ing drum catches up. A cam opens 
rerlock switch each drum cycle, on 
nastrect green before main-street 
amber. Then advance keys have no 
effect until resynchronizing key, set at 
main-street green before main-street 
amber, advances the camshaft and 
closes the interlock switch again, 


‘CAMSHAFT ROTATES 
PAWL TURNS GEAR ONCE EVERY THREE 
(ONE TOOTH AT TIME DRUM REVOLUTIONS 


SECOND COMBINATION switched on by dial 
key is mai amber; si 
continues. This lasts five percent of cycle. 


main street and switches to ember on 
side street for five percent of a cycle. 
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Hushed power 
mowers, quiet 
outboards, even 
noiseless chain 
saws are all 
possible with— 


The Silent Engine 
You Start 
with a Match 


Model of new engine drives generator 
to operate a radio 


— 


TABLE-TOP PHILIPS ENGINE above with new from a separate propane tank, ian the 
rhombic drive is fired by a gas burner fed chimney exposes the finned 
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By Harry Walton 


DIFFERENT kind of one-lung 
engine is headed your way. 
Some day you may get into a 

boat, put a match to a burner, twist 
the engine shaft over dead center, and 
glide silently out to catch the big ones, 

That same engine could give us 
hushed power mowers, quiet-running 
home electric plants, and even muffled 
cement mixers or chain saws. But 
its first job may well be in outer space 
—to drive electric generators in orbit- 
ing satellites, 

It’s the hot-air engine, updated by 
modern research and a gee-whiz con- 
rod system like none you ever saw. 
This faithful old-timer now beats the 
diesel, the gasoline engine, even the 
gas turbine, in efficiency. In this jet 
age, it puts the piston engine back 
in the running. 

As tomorrow's outboard or mower 
engine, it ducks many griefs built into 
gasoline putt-putts. It has no carbu- 
retor, ignition, spark plug, or valves. 
Having no exhaust, it needs no muffler. 
Even in one-cylinder form, it is vibra- 
tion-free. You can run it on gas, 
kerosene, fuel oil, or burning straw. 
It can be compact, delivering up to 
two horsepower per cubic inch of pis- 
ton displacement. 

Heat is the muscle power. A diesel 


tor, and picks up heat from 
heater fins as it returns to 
the top of the cylinder. 


DISPLACER must lead the power piston 
by about 110 degrees to 


muse the 

pistons wor in tandem, tho displacer rod 
must pass throu power piston. 

ce Keeps high working presure 

ra while maintaining 

it on the underside of the power piston. 

This lessens the work of the compression 
stroke; compression ratio is only 2.5:1, 

far less than ina gasoline engine. 
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locomotive compresses a cylinderful of 
air while it is cool, introduces fuel, and 
sets it afire when the piston is at top 
dead center. The violently heated air ex- 
pands, driving the piston down. That's 
internal combustion, but it’s the expand- 
ing hot gases that do the work. 

A Scottish minister named Robert 
Stirling got the idea of heating and cool- 
ing the air in a closed container, kept 
hot by an external fire at one end and 
cool by a water jacket at the other. His 
engine, invented in 1827, shoved the air 
from one space to the other by moving 
a loose-fitting piston. A second, close- 
fitting work piston was pushed in while 
the air was cool. Heated, the air ex- 
panded and drove this piston out. 

‘The engine worked. But it was very 
heavy for the power it put out. It wasted 
fuel; the heat the air absorbed in ex- 
panding had to be thrown away to let 
it contract. Efficiency was about five per- 
cent. 

This inspired Stirling to add the re- 
generator, a chamber of fins through 


which the air passed between the hot 
and cold spaces. Coming from the hot 


HE 


RADIATOR 


ONE-CYLINDER Stirling engine, 
designed for satel 
plant (right) by Al 


sion is coupled to two alterna- 


space, it gave up heat to the fins. Return- 
ing from the cold, it took heat back from 
the fins. 

Further improved by others, the hot- 
air engine went to work in a power- 
hungry world. 

John Ericsson, builder of the Civil 
War Monitor, developed what he called 
his “caloric” engine. It differed some- 
what from Stirling’s—the pressure of the 
air instead of its volume remained con- 
stant as the air passed in each direction 
through the regenerator. By 1833, he 
was deep in experiments with marine ap- 
plication. 

Ericsson put a four-cylinder engine 
into a Navy vessel. Its 14-foot pistons 
developed 300 hp. Other Ericsson en- 
gines went into riverboats, Smaller ones 
pumped water, and tiny alcohol-fired 
ones turned fans. But with the develop- 
ment of the electric motor, steam and 
internal-combustion engines, Stirling's 
engine became a museum piece. 

Wanted: power for generators. In 1938 
the N. V. Philips Gloeilampenfabrieken, 
of Eindhoven, Holland, sought a means 
of generating electricity for radios and 


SATELLITE POWER PI 
solar heat t mn & St 
engine. Sui 
heat abeorber, mel tl lithiu hydride, 
which flows through engine's heat- 
er. Coolant from engine gives up 
its heat to radiator, which then dis- 
perses it into space. 


SYNCHRONIZED 
‘GEARS 
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HOW DISPLACER WORKS: 
As the displacer piston 
moves up, it forces all 
the air out of the hot 
space, through the re- 
Benerator (R) into the 
cold space below, where 
it contracts. As the pis- 
ton moves down, it re- 
verses the flow, displac- 
ing all the air at the 

mand ae it 
into the hot 


LS ea ae 


itt 


WORK RESULTS when the c; or is ones sthened and pore es »iston added. 
Vith displacer at top, and the air in ‘the cold space (1 above), power 
piston rises either by the starting turn or from flywheel momentum to 
‘pomioa is & compressing Eee coal air, But facta Loco ol moves 
whwat ir entering expa ing the power 
piston down. As displacer continues ward, the rest of the air is 
transferred, moving the power piston to the bottom of its stroke as 


where it must expand, 


home lighting. The steam engine was too 
bulky, demanded too much attention. 
The gas engine was too choosy about 
fuel. 

Philips dusted off the hot-air en- 
gine, applied modern knowledge of ther- 
modynamics and heat transfer, and got 
an amazing answer: The hot-air engine 
had a theoretical efficiency of 71 percent, 
higher than that of diesel, gas engine, 
or turbine. 

War and the Nazi occupation engulfed 
Philips. The canny Dutch hid research 
files, took names off lab doors to con- 
ceal what they were doing. In 1944 the 
first engine proved successful, By 1947 
it was running moderately efficient gen- 
erating plants. And by turning the Stir- 
ling cycle upside down, Philips created 
excellent refrigerating and air-liquefying 
machines. 

But engine efficiency still lagged, un- 
til the researchers found that dead’ vol- 
ume (the space not swept by the work 
piston) was critical, and that air wasn't 
the best working medium. Hydrogen, 
lightest of gases, would hold more B.T.U.s 
per pound, flow like a greased cel, take 
on and give up heat in a flash. Build an 
engine this way, they said, and it should 
have an actual efficiency ‘of 36 percent. 

In 1954 the engine was built. It 
checked out at 36 percent. Today’s best 
aircraft piston engines are only 28 to 
30 percent efficient. The diesel scores 32 


The displacer now returns to position 1, repeating the 


eyele. 
to 34 percent; the gas turbine lags at 26 
percent. 


Updating the Stirling. What made the 
difference between the feeble old Stirling 
engine and this rugged new contender? 
Better materials, sophisticated heat-trans- 
fer surfaces, regenerators with 98-percent 
efficiency, and pressurization. 

You can build an air engine that limps 
along on the air that seeps into it from 
the atmosphere. When hot, it will be 
slightly above atmospheric pressure; 
when cold, slightly below. Its power is 
what you might get if you moved a gas- 
engine piston to top dead center, let air 
into the combustion chamber at atmos- 
pheric pressure, squirted in fuel, and 
managed to fire 

Instead, your a engine gulps a cyl- 
inderful, then compresses the charge to 
a fraction of its original volume before 
firing it. The more air you jam in, the 
greater the pressure rise on firing. But in 
gas engines, compression is limited by 
the critical fuel-air ratio necessary, and 
by_antiknock considerations. 

In the closed system of the externally 
fired hot-air engine these don’t matter. 
‘The new Stirling engine works at an av- 
erage pressure of 1,500 pounds per square 
inch, which can be maintained by a small 


but in a smooth, steady push. 
[Continued on 


Massive plate stretcher 


‘This big machine grips 60-foot lengths of alu- 
minum six inches thick and stretches them as 
much as four feet. The device holds the ends of 
the plate in its two huge heads and, at the press of 
a button, exerts a pulling force of 30,000,000 
pounds. It is installed in a concrete pit at Kaiser 
Aluminum’s Ravenswood, W. Va., works. 
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tire for two 


A tire nearly twice as wide as 
conventional treads is being built 
to replace duals on the backs of 
trailers. Firestone, which put the 
18,00-by-19.5 tire and rim on the 
truck above with a set of duals, 
says its load-carrying capacity 
exceeds that of two tires, it takes 
less space, and provides better 
cushioning for loads. 


Waterl water test 


A midget altitude chamber 
makes it possible to test water- 
proof watches without water. 

It's a vacuum chamber de- 
signed by Bulova Watch Co. for 
jewelry stores and watch repair- 
ers. A watch coated with a de- 
tector solution is put in. When 
outside pressure becomes lower 
than that inside the watch, any 
leak is shown by bubbles. 
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Modern art influ- 
enced the design of 
this highway bridge 
at Wuppertal in 
West Germany. The 
structure rests on a 
single upright. 
Stresses are carried 
by the arch to the op- 
posite embankment. 


Finger-touch vault 

Special hinges on this 33-ton 
door for a bank vault let you 
close it with one finger, The 
door is 10 feet high, 3% feet 
thick, and includes a two-foot 
slab ‘of solid steel designed to 
foil cutting tools and explosives. 
It was built in London for the 
Bank of Montreal. 


Slanted-door truck 


It’s easy to get in and out of 
the cabs of the new Austin and 
Morris trucks. The door is 
mounted at an angle behind the 
front fender. This provides room 
for a low step instead of one at 
hub height. The slanted window 
also gives better vision to the rear. 
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Container for missile 


When a Navy Polaris missile travels, it will 
be protected by a shockpraof shipping container 
weighing almost 11 tons. Inside the aluminum- 
alloy sheath, which stands three stories high, are 
a two-inch foam-plastic insulating layer and a 
fiber-glass liner with electric heating elements to 
keep the passenger at uniform temperature, 


BS 


Al 
Subway for rockets 

The deeply buried tunnel above links a new 
block house at Edwards Air Force Base, Cal 
with the rocket test-firing ground. It houses wire 
connections that transmit measurements of tem- 
perature, vibration, thrust, and other firing data. 
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Lighthouse 
story Blows 
Its Own > 
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house will guard the western ap- 

proach to the treacherous Strait of 
Dover, a 25-mile-wide funnel joining 
English Channel and North Sea, Cur- 


T= world’s most modern light- 


rents rush through at speeds up to’eight ~ 


knots, eddying over shifting sandbanks. 
Fog or snow often blots out sight of 
land. Over the centuries, the elements 
have littered the bottom of this tricky 
passage with ships. 

Set on an English headland at Dunge- 
ness, the new 130-foot tower will rise a 
half-mile from the old light—soon to be 
overshadowed by a nuclear power sta- 
tion. Precast concrete rings 12 feet in di- 
ameter, five feet high, and six inches 
thick will form the tower, with steel ca- 
bles running up through the walls for re- 
inforcement. The top two rings will be 
cast with a honeycomb of 60 apertures 
for fog-signal speakers. Above, the top 
flares out to hold the lamp. Black and 
white bands on the tower will never need 
repainting—color will be mixed in with 
the cement. 

Inside the spiral base a control panel 
will do the keeper's job of operating the 
light, fog signal, and radio beacon. It 
can do this automatically or by remote 
control. Underground lines bring in pub- 
lic power; but if this fails, a diesel gener- 
ator cuts in. If this also fails, batteries 
supply emergency current. 

Flashed on and off electrically by a 
novel circuit arrangement, the Xenon are 
is a unique light source for a lighthouse. 
Only a small, stationary drum lens fits 
around the ‘are. Conventional lights, 
burning vaporized kerosene continuous 
ly, use a large rotating optical system. 


‘A 3,000-WATT MOVII 
on and off electrical 


PROJECTOR LAMP flashes 
the proper signal. 


WHEN FOG ROLLS IN, this detector switches on 
the sound transmitter. Searchlight beam hits 


water droplets and part of it is reflected back 
to photocell (top unit) that translates light in- 
tensity into visibility. A relay triggers the fog 


horn at a predetermined ran 


When fog billows in, it sets off the fog 
detector mounted on top of the base. The 
detector consists of a 20-inch searchlight, 
throwing a narrow beam equal to 35 mil: 
lion candles, and a telescope focused on 
a photocell. Both the light beam and the 
photocell amplifier are modulated by a 
50-cycle power supply, so that only 
searchlight illumination bounced back by 
water vapor is measured. Daylight has 
no effect. At a predetermined range of 
visibility a motor generator sends a 400- 
c.p.s. tone through the speakers. 


Unigue for lighthouses. the high-pressure Xenon 


are lamp produces 730,000 candlepower. 
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PS PICTURE NEWS 


“SNORKEL” EXHAUSTS and pro- 
peller are fitted to the back. 


|= 4 AT HOME AT SEA, the VW goes 
off for a jaunty sail. 


“Boatswagen” takes to the water 


A dealer in Sydney, Australia, drama- 
tizes the tight construction of Volks- 
wagen sedans by taking prospects for a 
demonstration ride in the harbor. He 
drives a 10-inch propeller with the gen- 
begs drive palley and steers by turning 

front wheels. The engine compart- 
ee rides partly submerged—ignition is 


Garage-door mural 

A full-color painting of mallard ducks 
on a lake is completed here by LaVerne 
Bleifuss, Wisconsin artist. The setting 
of the mural is the door on his brother- 
in-law’s garage in Oconomowoc. 
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sealed and there are extensions on the 
carburetor, oil-filler pipe, and exhaust 
stacks, To keep passenger space dry, 
heavy grease was smeared on the rubber 
door and window seals. Masking tape 
makes the hood tight. The modified VW 
has sailed for as long, as 20 minutes, 
shipping only “a very little water.” 


Falcon by another name 

A car that looks astonishingly 
like the Ford Falcon is being 
built in Canada. Called the Fron- 
tenae, its dimensions, tires, brakes, 
and steering ratio are almost ex- 
actly the same. Its engine pro- 
duces the same horsepower. ‘The 
grille and tail light are different 
and the body bears a medallion. 

‘You guessed it—it’s the Falcon 
in the altered dress Ford of Can- 
ada puts on U.S. Ford products. 


Amphibious sidecar 


oe kre. mbkeecycie sidecar doubles as a 
torboat when you reach water. 


British-desi ull seats two adults 
on land or lake. It has its own built-in 
single-cylinder, 2 air-cooled engine. 


100 burglars interviewed in prison 
reveal their secrets—and tell 
how you can protect your home 


Your Best Defenses 
Against Burglary 


This is probably the first personal- convicted burglars behind the walls of 
interview survey ever conducted among the world’s largest prison, at Jackson, 
burglars. In preparing this article the Mich. What follows is a true, up-to-date 
writer talked with more than a hundred picture of residential burglary. 


By M. Robert 
Beasley 


minute of the day and night, according to the FBI. 
There are more burglaries, moreover, than any other 
one crime, and the percentage continues to rise. You can 
help reduce this menace, and simultaneously protect your 
valuables, by exercising a few simple home precautions. 
The first is to recognize that it can happen to you. Many 
a man of modest means feels that his home is safe from 
burglars because it doesn’t offer much plunder, This basic 
misconception enables many professional criminals to op- 
erate, Actually, the fact that you are an average citizen, 
with modest income and living habits, may make you a 
likelier target than a wealthy person in a plush mansion. 
As one burglar of 30 years’ experience put it: “I’d rather 
hit little scores from two or three small homes in one night 
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Or burglary is committed in the United States every 


What good is an expensive front-door lock when other 


and be reasonably safe, than try a bigger place that is 
probably alarmed, and ‘wind up with empty pockets and 
tangled with the law. 

This is a common attitude among “cat men,” as burglars 
are known in underworld parlance. Two other reasons 
underlie their preference. 

One is that the loot they find in prowling small homes 
and apartments—clothing, 
cameras, typewriters, tele 
disposed of than costly furs or Pose Objects of modest 
value can be sold faster and attract less attention than 
special and very expensive items. 

The second appeal of the small home is that it provides 
a burglar with a steady income during the time he is “casing 
a big score.” He will often work three or four nights a week 
‘on small places, knowing in advance that he will average 
only 50 or 100 dollars on each job. But these sums supply 
him with ready cash and provide leisure time during the 
day to set up his “big one.” 

An experienced burglar may spend two or three months 
familiarizing himself with a jewelry store, warehouse, or 

ap supermarket, He may even get in touch with a “fence” to 
oching, Inggoge, dispose of the merchandise before he ever steals it. All this 

V sets, and such— takes time, during which he needs money. If he uses nar- 
is easily disposed of. cotics, as many criminals do, he may need as much as a 

hundred dollars a day for his drugs alone. Homes and 
apartments of average citizens supply this income. 


The loot found in 
small homes and 


How he breaks into a private dwelling 


The commonest and easiest method of entry into private 
homes is through manipulation of spring-type snap locks. 
Skilled hands require only a thin piece of plastic—the 
kind found in any man’s wallet. This is inserted between 
the casing and the door, directly in line with the lock. Since 
the snap lock has a beveled face toward the outside, the 
| resilient plastic easily pushes the lock back. The door is 
| opencd instantly, without a sound. 

Many burglars prey exclusively on homes having this 
| lock. They can get in as quickly as you can with a key 


| and create no suspicion, since their rapid entry makes it 
! look to a casual observer as if they actually used a key. 
‘Thieves specializing in snap locks require no special tools, 
ser phe cklied an extra advantage since many states mete out heavy sen- 
hele heed only tences for possession of burglar’s tools. 
ia piece of plastic: To stop this easy entry, replace spring-type snap locks 
with dead-bolt appliances, which require a turn of the key 
for locking purposes. Such locks won’t make your home 
invulnerable, but will discourage plenty of burglars. 


For spring-type 


Some other ways to invite burglars 
It is a curious fact that many home owners will install 
expensive multiple locks on the front door, while other doors 
will be equipped with cheap locks for which skeleton keys 
can be obtained at any hardware store. Side and back doors, 
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doors can be opened with a hardware-store skeleton key? 


Cellar doors are 
favorite ways in. 


and basement doors and windows are favorite ways in. In 
suburban areas, thieves prefer to make their entry from the 
side or rear of a home where there is less chance of arousing 
suspicion from neighbors. 

‘These avenues of entrance can most effectively be closed 
through use of sliding barrel bolts on all service-entry doors, 
and with crossbar arrangements or hasp locks on the base- 
ment windows. 

Doors having hinge pins on the outside are open invita- 
tions to the experienced burglar, too. All he need do is slip 
out the hinge pins, and the entire door can be lifted out— 
even if you have a $20 lock on the opposite side of the door. 
Check your hinges. If you find any like this, either reverse 
them or substitute safety hinges with pins that cannot be 
removed. 


Little defense against forcible entry 


Keys “hidden” under 
door mats are used 
every day for 
felonious entry. 


An experienced burglar can almost always gain entrance 
if he really wants to. A knife-edged pipe wrench can unscrew 
a cylinder lock from a door in a few minutes. A pair of tire 
irons, applied with opposing pressure against door and jamb, 
will break open most doors quietly and quickly. Wide ad- 
hesive tape, placed across a window pane, will allow the 
glass to be broken without noise. The fact remains, though, 
that no burglar in his right mind would tackle tough jobs 
when he has a wide choice of easy pickings. 


with Flynn by key 


Many burglaries are committed with the help of the actual 
house keys. Families often have the dangerous habit of hid- 
ing a key for use by several family members, or in case of 
loss, Keys cached under door mais, on transom ledges, in 
mail boxes, or behind shingles, are used every day for 
felonious entry. If you must have a spare key, leave it with 
a trusted neighbor. 

Another common, and frequently disastrous, habit is hav- 
ing your address in your key case. This may bring back 
your keys after loss. But it can also allow a crook to make 
duplicates, return the keys, and later burglarize your home. 
If you lose your keys, it is far better to let them stay lost. 
Having your locks changed is much cheaper, and less har- 
rowing, than having a burglar visit. 

Identification cards in key cases offer another threat to 
the unwary. Many people carry key cases in overcoat pock- 
ets. The coat may be checked in several different coat rooms 
during a week. Some thieves have working arrangements 
with check-room people who turn over keys to them. Dupli- 
cates or wax impressions are made, and the keys are 
returned to your coat pocket. Armed with the address 
thoughtfully included with the keys, the thief is at liberty 
to enter your home whenever he desires. The best protection 
against this hazard, of course, is to keep your keys with 
you at all times. 

If you have recently moved, the locks should be changed 
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on all doors. Many thieves move from month to month, 
renting expensive apartments and homes for the sole pur- 
pose of obtaining keys and familiarizing themselves with 
floor plans. After a month of occupancy, they move, return- 
ing the keys. But a duplicate set gives them a return pass to 
prow! familiar rooms when the place has been rented to the 
next tenant. This system is also worked with motel and hotel 
rooms. When traveling, check your valuables at the desk; 
don’t keep them in your room. A person who occupied your 
room before you arrived might well pay you a stealthy visit. 


And who says burglars go unarmed? 


Fee 
“['d rather go on 
a job without my 
pants than forget 
to take a gun. 


If you waken to hear 
@ prowler, DON’T 
jump out of bed. 
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‘There’s a popular belief that most burglars don’t carry 
weapons. Don’t you believe it! Over 90 percent of the bur- 
glars I interviewed considered a gun a necessary tool of 
their trade. “Whadda you expect me to do?” said one. “Go 
into a place ‘naked’[unarmed] and have some joker corner 
me with a ball bat?” Another stated: “I'd rather go on a 
job without my pants than to forget to take a gun with me.” 

What should you do if you wake to hear the stealthy 
movements of a prowler? Absolutely nothing. 

‘The experienced burglar at work has set himself for a 
single emergency: detection. You are unprepared for the 
situation. Even if you have a gun handy, is your hand steady 
enough to shoot straight? Are you in enough command of 
yourself to move without a sound? If you start shooting, are 
you positive it isn't one of your family moving about? The 
answer to each question is probably no. 

If you jump out of bed, even with a pistol in your hand, 
you are still at a disadvantage. The prowler, listening with 
acutely trained ears, will detect your first movement. Since 
he doesn’t have to worry about who becomes his target, he 
may spray a lethal hail of bullets at you. Your best course 
is to lie quietly and do nothing. He'll take what he wants 
and silently fade into the night. While you may not have 
silverware at breakfast in the morning, you and your family 
will all be at the table. 

Actually, the last thing the “cat man” wants is trouble. 
But remember that he is at an emotional pitch, probably 
hopped up on narcotics, and armed. He risks three dangers 
every time he breaks into a house: the police, prison, and 
death. He'll avoid these at all costs—even if that price in- 
cludes your life. A criminal who will burglarize a home 
where people are sleeping is extremely dangerous. Your life 
means nothing to him. 

If you wake during the night and hear a noise downstairs, 
the situation is different. You are safely removed from per- 
sonal harm, and have a weapon that the most hardened 
burglar fears—noise. Kick a chair against the wall; stomp on 
the floor; slam and lock your bedroom door; then turn on 
lights and call from the upstairs window to persons passing 
on the street. If you have a telephone extension in the bed- 
room, call the police. The burglar will vacate your premises 
in a hurry. And it is a perfectly safe procedure—provided 
you are upstairs and the thief is downstairs. 

Occasionally prowlers, dissatisfied with the loot, have 
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JIG SHAPES FOILS FOR YOU, eliminating 
hand planing. Cut foil sections to approximate plates across rail of jig. Raise dado head un- 
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Platform Boat 


It's a real quickie. Make it in 
two weekends ... for $116...witha 
table saw ... for unsinkable fun 


By Herbert R. Pfister 


HE first time I shoved the throttle forward on this little 4’-by-8° 
fun boat, it took my breath away. In an instant, I found myself 
fl above the water on homemade hydro- 

is, going faster and faster. My first thought was that I had no ex 
perience at this sort of thing. It didn’t take long, though, to discover 
that flying a boat is one thrill you can enjoy without special training. 


CONTINUED 


In calm water, with a 10-hp. long-shaft 
motor, I flew the crazy little craft at 35 
m.p.h. (clocked by an escort boat with 
a 40-hp. kicker). I found that rough 
water slows the boat the way rough air 
slows a plane, and brisk crosswinds m. .ke 
it difficult to’ keep on course. It is like 
flying. 

The la 


st single item of material is 


You can fashion 
these wings of oak 
on your table saw 


foils are 
curving to 
4" the center. 
A jig shapes them; you sup- 
ply only the muscle, 


PERFECT CHORDS, 


4. PARTLY SHAPED FOIL shows how curve of 
template is reproduced on surface of oak. Make 
repeated passes, feeding the edge into the blade 
il half the ¢ is shaped. Then turn foil 
ind and shape opposite edge to complete it. 


the Styrofoam used to make the unsink- 
able hull of the boat. To save time, place 
your order for the Styrofoam* and begin 
work on the foils while you're waiting. 
You need two widths of oak to make 
the foils. Struts are 54%” wide and the 
foils themselves are 7” wide. Widths of 
hardwoods vary, so try to get the nearest 
width that will allow enough for trimming. 
‘The method of shaping the oak into a 
smooth airfoil section is outlined in the 
photos below. Take pains to make dupli- 


1, CUT ALL FOIL SECTIONS 7” wide and slightly 
longer than specified. Pretrim pieces prior to 
shaping by cutting a 15-degree bevel on each 
side face. If oak has sli 


5. ONE TRICKY JOINT, where end of upper foil 
joins curve of lower foll, is made easy by 

the saw as a jig. Unplug line 
at 30 degrees to support upper fa 
section of pencil to lay out curved 


ord and set blade 
Use half. 


cate parts for all four foils (except struts) 
and assemble them over a plan drawn on 
plywood so they’ll be identical in shape 
and provide uniform lift in the water. 
Have no qualms about the thin oak sec- 
tions supporting you, the motor, and the 
boat. The epoxy glue combined with 
screws produces joints that are as strong 
as the wood itself. After the glue sets, 
file away any globs that have squeezed 
out, but leave a light fillet over each 
joint. Sand smooth and cover with two 
coats of epoxy paint for a smooth, drag- 
free finish. 

Construction of the boat requires no 
boatbuilding skill. Just cut the plywood 


of foil with cer 
w holes will be 1 


ide block pressed a 
the fo 


n filing 


FOULS ARE THIN but stre 
they plow 


3. WITH JIG CLAMPED IN POSITION, press the 
waxed templates on the rails and slowly slide 
them forw over the dado 

the blade until 


7. ASSEMBLE FOILS over layout drawn on a 

nooth surface. Fit all parts and screw them 
together. Then unscrew p assemble 
them with epoxy glue in each joint. No clamps 
are needed; screws d 


Foils are adjusted to boat by trial-and-error method 


TO MAKE INITIAL FOIL SETTINGS, stand boat on 
foils on level ground and plumb all four struts 
(note rear struts are shorter). Mark basic set- 


pieces and screw them together. Note that 
exterior-grade plywood is specified. All 
parts fastened to the deck, including the 
transom, should be secured with screws 
driven in from the underside. 

When the woodwork is done, bolt the 
Styrofoam to the underside of the deck. 
Shape it with a handsaw and rasp, and 
sand it smooth. There’s enough foam un- 
der the deck to keep nearly 1,500 pounds 
afloat, so don't be afraid of removing too 
much’ material when you shape the bow 
and rake the bottom at the stern. 

Fasten the foils to the supports with 
54”-by-3” galvanized carriage bolts. To 
keep the bolt heads from sinking into 
the plywood when the nuts are tightened, 
fit 3’-diameter washers cut from maple 
or oak scraps to the square section of 
each bolt. Since you'll be tightening these 
nuts on the water, tie your wrench to a 
chunk of foam. If you should drop the 
wrench, the foam will keep it from sink- 
ing to the bottom. 

Rig the boat with tiller cable and re- 
mote controls to fit your motor. An auto- 
motive-type safety belt with quick-release 
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tings on foil supports. To get best performance 
from the foils, vary adjustments one degree at 
a time during trial runs in calm water. 


buckle and a brass handle on the dash 
are the final touches, 

The boat has stubbornly refused to tip 
over during tests, but you might have a 
bumpy ride as the foils bite into rough 
water. Steer with your feet as you would 
steer a sled—push the right pedal to turn 
left and vice versa. 

Flying the boat is largely a matter of 
getting the feel of it, From a standing 
start, push the throttle full ahead, then 
pull it back slightly as the boat rises and 
becomes foil-borne. In calm water, once 
the boat is full up, it will gradually pick 
up speed at % throttle. Slowly advance 
the throttle to gain more speed. Slight ad- 
justments in the foil angle and motor 
trim can eliminate any tendency to por- 
poise at full throttle. With a sensitive 
throttle hand, it’s possible to fly for miles 
without porpoising. 

Steering is tricky. Only slight changes 
in direction can be made under full head- 
way. For a tight turn, you must throttle 
back for a moment, then gun the motor 
as you steer to kick the stern around and 
bank the boat. 


DENTS IN FOAM are easy to repair. 
Cut patch block larger than dent 
(above). Then gouge out dented 
area to receive it. Cement patch 


with special foam cement—ordi- 
nary cellulose cement will dissolve 
it—and smooth with coarse sand- 
paper folded over block (below). 


lywood deck 
wagered pitetoagboad 
isteibute the bolts" sr. 


Next Month... 
Yous get detailed instructions for mounting these same 

foils on any runabout up to 16 feet. An 18-hp. long-shaft 
motor was used to fly the plywood 14-footer shown below. 
With two passengers in the front seat, the foils were carrying 
a gross weight of nearly 1,000 pounds. And best news of 
all for you: The foils can be made for less than $25, in- 
cluding their supports. 


Short Cuts 
and Tips 


Legs for Drawing Board 

Ir you must do drafting on the kitchen 
table you'll find these drawing-board legs 
valuable. Mounted at the top of the 
board, they can be sized to hold it at just 
the right slant. They’re notched to lock 
in position, held there by coil springs 
under the screw heads. They can be 
turned out of the way easily, too.—M. C. 
Anderson, Arlington, Va. 


LOGARITHMIC GRAPI 
PAPER GLUED To ¥ 
CARDBOARD STRIPS | 


Slide Rule from Graph 

A prartsMAN in the field without his 
slide rule made one in a few minutes. He 
pasted logarithmic graph paper on two 
"wide cardboard strips to simulate the 
“C” and “D” scales of his regular slide 
rule, He marked the two scales from one 
to 10 exactly as the graph paper was 
marked. By sliding one strip along the 
other, he was able to work multiplying 
and ‘dividing calculations easily and 
rapidly.—Basil Jackson, Downsview, Ont. 
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Clamp for Radiator Work 

To HoL» the top tank or header in posi- 
tion for soldering to a radiator core, we 
use this holder made from a wheel puller 
and extension arms of 1/,”-by-1” flat steel. 
Thin bolts through the radiator core hold 
the clamp in place. With the clamp tight- 
ened, you have a no-hands means of hold- 
ing the work while you solder Harry 
J. Miller, Sarasota, Fla, 


Protecting Beveled Edges 
WHEN you must carry a number of 
mitered boards, protect the edges from 
damage by taping the waste strips back 
in place.—G. E. Hendrickson, Argyle, Wis. 


>>>Hene’s a trick to keep glue from soak- 
ing into wood and leaving a joint starved. 
Glue-size the pieces that come together— 
using about five parts of water for one of 
glue. This serves to seal the wood.— 
Ernest R. Hickman, Grand Rapids, Mich. 


Perforated Thiet HW _ 


Hardboard l <a 
Lantern 


HIS decorative lamp com- 

bines the new and the old. 
Its styling is modern Oriental. 
But like many lanterns made 
in the days when only the rich 
could afford glass windbreaks 
for their candles, it projects its 
light through hundreds of tiny 
holes. With an unfrosted, tu- 
bular bulb behind its perfo- 
rated-hardboard sides, it will 
paint your hearthstone or 
table top with bright radiating 
rays, and the walls beyond 
with vertical bands. 

There’s nothing tricky about 
the construction. As the draw- 
ing shows, three of the lamp- 
box panels are locked perma- 
nently in place by framing 
strips with 14”-square grooves 
cut in their sides. The fourth 
(front) panel, with a top fram- 
ing strip glued to it, slides 
freely up and down in similar 
grooves. Both the top and bot- 
tom of the lamp are built-up 
assemblies. The former is 
hinged at the back, and held 
in place at the front by an 
escutcheon pin. The pin passes 
first through the framing mem- 
ber on the sliding panel, then 
through an L-shaped bracket 
screwed to the underside of 
the top, and, finally, into the 
body of the lamp box. To re- 
place a bulb, you remove the 
pin, swing back the top, and 
slide the panel up. 

For a bright, warm glow, 
the interior of the lamp box 
is painted gold. The panels 
may be any color; cherry red 
is a good choice. The frame 
is black, accented by a coat of 
antique copper on the handle. 
—Henry B. Comstock. 
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..-€n auto-parts tractor 


Uskp auto parts went into this trac- 
tor. It has two transmissions, hydraulic 
brakes, and a disk clutch. It's powered 
by a. two-cylinder, air-cooled motor 
that drives it about one m.p.h. in first 
gear at full throttle. The tractor is 4’ 
wide and 614’ long. 

Cnares B. Frye, Edinburg, Va. 
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...@ Water plane 


Tuis plywood model of the Mus- 
tang fighter has a 21%-hp. engine 
that pulls it along at about 10 m.p.h, 
‘The plane has working controls, and 
an instrument panel with lights and 
switches powered by a bicycle gen- 
erator on the engine shaft. My two 
sons love to “fly” it over the water. 

LAWRENCE JUENGEL, 
Rochester, Minn. 


..-8 private 
steamboat 


A TWIN-CYLINDER en- 
gine drives the paddle 
wheel of this steamer. 
The boiler is a steel 
tank with heavy-gauge 
copper tubing running 
beneath it and up one 
end, similar to a water- 
tube boiler. I fire it 
with soft coal, and have 
plenty of steam for the 
engine and whistle. 

J. LANE ScHUCKER, 
Sylvania, Pa. 


FILL ‘SCORE 
Tous NE 
Loop oF 7] 
12-6, 
COPPER 
WIRE AT 
SCORELINE 


WATER 


Short Cuts 


and Tips 


INSERTING 
ROD RAISES 
Fy’ WATER LEVEL 


LeveL 
on SURFACE 


You Can Cut Bottles Accurately by This Method 


I cur bottles and jars with consistently 
good results, using the four-step method 
outlined in the sketches above. 

First, I score the bottle. I do this by 
revolving it against a triangular file at- 
tached to a board (Fig. 1). The bottom 
of the bottle is held against a wood stop 
block to guide the score. Then I fill the 
bottle with water (Fig. 2) to within 14” 
of the score line. Next, I wrap 12-gauge 
copper wire around the score and twist 
the ends of the wire together. I apply a 


Steering Gear Drives Auger 
My power-priveN post-hole auger was 
made from the steering gear of a 1929 
Chevrolet. I welded a universal joint in 
the steering-wheel shaft, and welded an 
auger bit to the shaft that used to turn 
the front wheels. Only an old-time steer- 
ing gear can be used like this; it must 
have full worm drive. Modern steering 
gears can’t revolve the required 360 de- 
grees.—A. Hiebert, Coaldale, Alberta. 


>>> maxe a cheap, effective layout dye 
by crumpling carbon paper in a small jar, 
adding alcohol and a half-teaspoonful of 
shellac.—C. G. Sykes, Newton, lowa. 


torch (Fig. 3) to the twisted ends. The 
wire carries the heat around the bottle. 

Finally, I plunge a wood or metal rod 
(Fig. 4) through the neck of the bottle 
and into the water. This raises the water 
level, the water cools the heated score 
line, and the bottle snaps apart. 

Any sharp or uneven edges that remain 
I smooth with a whetstone, keeping both 
the stone and the glass under water to 
keep the edge from becoming opaque. 
—W. C. Wilhite, Carlinville, 1. 


Wordless 
Workshop 


By Roy Doty 
and Arthur R. Tanner Jr. 
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HOW TO BUILD A 


Stairway 
Coat Rack 


TUBING BENDER bor- 
rowed from a plumber 
helped to shape the 
hooks from %4” alumi- 
num tubing. The hooks 
were polished with 
fine emery cloth, then 
lacquered to keep 
them bright. 
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‘ASTENED to the outside of a stair- 

way, this coat rack takes up little 
space, yet is within handy reach of the 
front door. Being slanted, it provides low 
hooks for youngsters and higher ones for 
grown-ups. It’s held by a single clamp 
that makes it easy to put up and take 
down without damaging the balusters. 

The backboard is a scrap piece of 
counter-top plywood faced with plastic 
laminate and painted around the edges. 
The hooks were bent from %” aluminum 
tubing. This can be bought at hardware 
stores or salvaged from an old TV an- 
tenna. The hooks can be shaped in a tub- 
ing bender or by filling the tubing with 
sand and bending it around wood blocks. 
—A. R. Tanner dr., Poughkeepsie, N.Y. 


FELT-LINED CLAMP holds the rack against the 
balustrade. For easy removal, the rack is held 
by a single 4%" carriage bolt and wingnut. A 
second clamp should be added for heavy loads. 


Making Neater Tape Wrappings 

Rip friction tape in half for neater 
electrical repairs, The completed wrap- 
ping will lie closer and flatter on the 
wires and the job will take less tape.— 
T. C. Van Alstyne, Don Mills, Ont. 


>>PA Har pin or needle can be used to 
locate a stud in a plaster or plasterboard 
wall. The small holes are easily covered 
with paint.—-E. Hess, 8. Amboy, N. J. 


Shelf Brackets from Pipe 

Snort sections of pipe make sturdy 
brackets for shelves in the garage or shop. 
Simply place them in holes drilled in 
the studding, and lay a board on them. 
Elbows and pipe straps can be added to 
hold the shelf securely to the pipes— 
Lawrence H. Victor, Corning, N. Y. 


Short Cuts 


and Tips 


Masking Designs 
for Spraying 

Wrrn a little petroleum 
jelly, you can protect deli- 
cate decals during spray 
painting. Using a swab of 
cotton twisted around a 
pointed stick, coat the de- 
sign with a thin, smooth 
layer of jelly. Then spray 
the object. When the lac- 
quer is no longer tacky but 
is still soft, wipe the coated 
areas with a cloth moistened 
in cleaning fluid. This 
method depends on the re- 
luctance of finishing mate- 
trials to dry on greasy 
surfaces.—Walter E, Burton, 
Akron, Ohio. 


Tool for Toenailing 
Wuen toenailing joists, studs, or raft- 
ers, a home carpenter will find that this 
tool holds the work squarely on the line 
while the first nails are driven. You 
make the tool by grinding one end of an 
old file to a forked shape—Burton L. 
Wollenzien, Grand Junction, Colo. 


Now My * 
Bench Saw . 
Cuts Curves 


The secret is an inexpensive 
quick-change attachment that 
converts to a jig- or saber-saw 


By Henry B. Comstock 


SUALLY I take a dim view of 

attachments designed to convert 

one power tool into another. 
But I've just bought a conversion rig 
that makes sense. It's four pounds of 
well-engineered — hardware 
that lets me turn my bench 
saw into either a jigsaw or 
saber saw almost as fast as 
I can change blades, 

The heart of this $18 
Sears, Roebuck attachment 
is a small, banjo-shaped 
driving mechanism that fits 
on practically any 4” or 
5%” saw arbor. Inside is a 
ball-bearing eccentric that 
converts the rotary motion 
of the motor to the recipro- 
cating motion of the blade. 

The driving mechanism 
is fastened to the arbor just 
like a circular-saw blade. 
To hold it upright, an L- 
shaped bracket on the hous- 
ing is attached to the 


DRIVING MECHANISM mounts on the arbor like 
a circular-saw blade and is braced by a bracket 
bolted to the table. The counterweight, opposite 
the eccentric, cancels out vibrations. 
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SABER-SAW CONVERSION takes only about onc 
minute. With this setup, you can handle panels 
imited size and breeze through 24” pine. 


underside of the table insert with a ma- 
chine screw. When adapting your saw. 
you have to drill and countersink a hole 
the insert to receive this screw. 
Exactly 114” behind this hole you drill 
another hole for the saw blades. Sears 
sends along a template to make this hole- 
spotting easy if you're using one of their 
saws, With other brands, you're on your 
ale but there’s nothing tricky about the 
job. 

For jigsawing, you simply add an over- 
arm, When you first install it, you bolt 
the lower end of the arm between two 
brackets, line it up with the driving 
mechanism, and attach the brackets to 
the back edge of the table with a pair 
of clamps. You only have to do this once. 
From then on, whenever you want to put 
on the arm, you just bolt it to the brack- 
ets, which remain permanently attached 
to the table. 

Without the arm, my big saw table 
lets me waltz large panels through a 
saber blade with better control than I've 
ever achieved with a portable saber s 
It also gives me a completely unob- 
structed view of the blade and guide lines 
for easier cutting. 

As a jigsaw, the nice counterbalancing 
of the eccentric to eliminate vibrations. 
combined with the massiveness of the 
table, makes delicate sawing with fine 
blades smooth and accurate. I have only 
one complaint—I can’t make bevel cuts 
because the mechanism is anchored to the 
table. But for many other cuts, it sure 
is a dream. 


Holding Moldings on a Horse 
To keer molding strips from sliding 
or twisting while he cuts them on a 
sawhorse, one workman I know uses 
wooden turn-buttons, as shown. At- 
tached with tight screws, the buttons 
can be turned up for use or out of the 
way. Hendrickson, Argyle, Wis. 


Oiler for Small Machinery 

Wuen oiling clock 
works or other small 
machines, use an 
eyedropper with a 
pipe cleaner inserted 
it to serve as a 
wit You'll avoid 
flooding the bearings 
because pressure on 
the wick applies the 
oil in small, easily 
controlled amount 


Masking Molding for Paint 
WHEN installing new quarter-round 
or shoe molding around the baseboard 
of a room, place 3” strips of newspaper 
‘or wrapping paper under the molding 
before nailing. The strips will catch 
paint and keep it off the floor. After 
painting, trim off the paper along the 
base of the molding with a knife.— 
Lawrence Vickers, Utica, \. Y. 


Ml 


Short Cuts 


and Tips 


Use a Ball Pen 
for Marking Balsa 

A PENCIL is unsatisfac- 
tory for marking balsa. The 
lines are hard to see and the 
pressure required crushes 
the soft fibers, leaving 
splintery edges when cuts 
are made, Even a cheap 
ball-point pen draws clear- 
cut lines, and very little 
pressure is needed. Harry 
Walton, White Plains, N. Y. 


Slotted Dowels Fit Tight 

Spare yourself the task of sanding 
down dowel ends to fit into holes that 
were drilled with a bit of the same diam- 
eter. Cross-slotting with a dovetail- or 
back-saw makes them easy to drive in for 
a tighter fit. This works, too, on tenons 
that must be squeezed into snug mortises. 
—Daniel Bousha, Jackson, Mich. 


Homemade Spacers 
Keep Bricks Even 

You can get neat mortar 
joints in brick walls with 
homemade spacers bent 
from the binding steel on 
old crates. Cut the steel 
ribbon (preferably 44” wide, 
but not more than 14”) into 
12” lengths and fold them 
into V shapes. As you mor- 
tar each brick, set in a 
spacer and place the next 
brick on top. Longer spacers 
can be used with cement 
blocks.—Vernon Lamont, 
Great Neck, N. Y. 
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Felt-Strip Wall Buffer 

Wuewn a kitchen table or desk rests 
against a wall, the wallpaper or paint 
often gets scuffed, To prevent this, staple 
a length of 14” felt along the edge of the 
furniture that faces the wall. The kind of 
felt that's used for weather stripping is 
readily available and serves well.—Basil 
Jackson, Downsview, Ont. 


MAKE CUSHION HANDLES 
wih ‘ectes of pier 
with ‘sections o 

hose. Soaping the handles 
will make it easier for you 
to slide them on. 


TIRE SWING, hung 
horizontally 
ideal for_two- 
time use. Fourropes 
keep it level. 


‘SHAPE TIN AND BCD. 
SS i i 


SAVE YOUR WATERING 
CAN for water. For 
weed killers, mak 
special poison 

Punch holes i 
of a 10-quart oil can, 
then cut out the spout 
to form a filler opening. 


‘MAKE A BIRD BATH 
at low cost. Set a 
vitrified-clay sewer 
pipe in the ground, 
flange up. Then 
place a large lower- 
pot saucer orceram- 
ie pie plate on it. 


7 Projects 
for the 
Back-Yard 
Handyman 


DECORATIVE “STONES” for gardens 
can be made by molding mortar in a 
cloth bag. Hang the bag until the 
cement hardens to produce round 
stones; lay it flat for flat ones. 


HANG WINDOW BOXES from sash hangers and 
you can unhook them quickly for storage or 
painting. Use two hangers on small boxes, more 
on large ones. Wood blocks keep the boxes level. 


SPRINKLERS for window 
es can save you 


owen crawling through shrub- 


£ bery to water” them, 
Goat Clamp a short length of 
perforated hose to each 

window sill so it can be 


HOSE CLAMP connected to a hose. 


Remote Control 
for Hot Water 


A new hot-water heater gives 30 to 50 gallons 
of hot water an hour according to a family’s 
needs, You set either of two dials—one on 
the unit itself, the other on the kitchen wall 
or any other place in the house, This regu- 
lates the flow of gas to the burner for a high 
or low flame. It doesn't change the tempera- 
ture, but it does determine the heating rate. 
With glass tank, $140; copper. $200. Rheem 
Mfg. Co., 7600 S. Kedzie Ave., Chicago. 


JIGSAW TILTS to 45 
degrees on either side, has 
rip guide and circle cutter. 
It’s powered by a 3.1-amp 
motor and can cut through 


two-inch wood, h al 
minum, or VY 8 
$29.95. SpeedWay Div.- 
Thor, 1421 Barnsdale Rd., 


LaGrange Park, Tl. 
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LOAD ABSORBERS 
for shock-absorber replace- 
ment use a cushion of air 
and oil to support heavy 
loads without affecting rid- 
ing comfort. Air pressure 
is raised with a tire pump 
for extremely heavy loads. 
Gabriel Co., 1148 Euclid 
Ave., Cleveland. 


ROOFING SQUARE finds all 
nine cutting angles for a hip roof at 
one setting. You move the fence 
of the British tool to desired roof 
pitch, given in degrees on one blade, 
and its various members are posi- 
tioned automatically. You can also 
obtain lengths of required timbers 
without the necessity of complicated 
calculations. Price, $26. D. Turet, 
10 Village Station, NYC. 


SAFETY HARNESS 
is like parachute harness 
used by U. S. airmen. It's 
made by the designer of the 


Cornell Safety Car [PS, 
Dec. ’56]. A ring sliding on 
an anchored strap lets the 
tot sit or stand. $12.95. New 
Products Research, Box 
166. Orchard Park, N. Y. 


HEIGHT OF BURNER FLAME is der 


high at 50 with double the 
T.U.s, can be set at any point 

in between. The burner cuts off 

when temperature is reached. 


ratchet 
screwdriver gets its name 
from the shape of its handle, 
which contains an_alumi- 
num ratchet mechanism and 
gives you added leverage. 
Tenite handle and three 


POWER-EGG 


steel drivers (7';, %4, and + 
inches), $4.95. Cuyahoga 
Products Corp., Cleveland. 


EPOXY SOLDER isa 
two-tube unit operated by a 
single key. Simultaneous 
ejection assures you proper 
proportion of resin and 
hardener. Solder hardens in 
four hours, can be machined 
like metal. $1.79. Fybrglas 
Industries, 3010 W. Mont- 
rose Ave., Chicago. 


MASTER DIAL is on the 
heater, but can be con- 
trolled fr chen, 
bathroom, 


REFRIGERATOR can 
be run from a dashboard 
cigarette lighter. It may be 
converted quickly to house 
current, battery, or LP gas. 
It’s small enough to fit in 
a car or boat, keeps 25 
pounds of food. Selectra 
Industries, Ltd., 22 Dor- 
chester Ave., Toronto, Ont. 
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MERCURY IN SWITCH makes electrical conn 
is when 


when battery is up! (left); breaks 


WHAT'S 


Cut-Off Switch 
Blocks Car Fire 


Here’s a switch that will shut off 
your motor and prevent a fire if your 
car upsets. It’s installed on a baitery 
post and has a connection for the cable, 
and a field wire that puts it in series 
with the voltage regulator and gen- 
erator. Two columns of mercury make 
contact, but run out if the switch is 
displaced. Once broken, the contact 
can't be made again except by returning 
the mercury to position with manual re- 
setting. $17.95. Paul Brown Fyre-Blok 
Sales, Inc., Chesapeake, Ohio. 


turned to either side (center), upside down 
(right), and even back over again to upright, 


WOOD-INLAY MAP shows each of 
the 48 continental states in a different 
kind of veneer, precut to shape, from 
mottled aspen (Kentucky) to walnut burl 
(New Hampshire). A  reverse-printed 
13%/,-by-22-inch map is furnished for face- 
down assembly, simplifying gluing. The 
kit costs $11.95. Albert Constantine & 
Son, Inc., 2050 Eastchester Rd., NYC. 
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STEEL RULE has an open-face dial 
with a hairline guide on top of its case 
for easy direct reading of inside measure- 
ments. The 78-inch rule is accurately 
printed in black and white on flexible 
tempered steel. Its case is made of nylon 
said to be virtually unbreakable. Price. 
$1.50. Industrial Product Sales Co., 1182 
Broadway, NYC. 


NEW. ...eeeceeee cece seeeeeeees 


CAMPING TRAILER opens into an 
eight-by-11-foot tent. It conta two 
three-quarter innerspring beds on a cen- 
ter aisle and is protected by an army: 
duck top, rain flaps, and nylon 
on an aluminum frame. There is 50 
cubic feet of storage space under the beds. 
When folded, the Nimrod is 40 inches 
igh, five feet wide. Ward Mfg. Co., 


high 
Spring Grove Ave., Cincinnati 


WATER SHOES make it easy to 
walk or play on top of the water, They 
are molded of buoyant cell-foam poly- 

ne and coated with abrasive-resistant 
h shoe is held to the foot with 
ble elastic neoprene harness, 
polo, sailing 
ail, skiing, or as paddle 
. Inc,, 1807 Elmwood 


Ave., Buffalo, N. Y 


“END-FINDER" DISPENSER (for 
cellophane tape has a pull-down, tear-off 
flap that keeps a finger-grip length of 
tape ready for use when opened. Closed, 
the flap seals the tape from exposure to 
air, dirt, and dust that cause cracking 
and splitting. It comes in two sizes: 800 
inches, 69 cents; 1,296 inches, 98 cents. 
LePage’s, Metuchen, N. J. 


+ a 


POWER PLANE combines the handi- 
ness of a normal plane with the speed and 
efficiency of a machine. Cutting depth 
of its 25-inch blade can be adjusted 
from zero to ;¥; inch by a knurled screw 
on the front. Its universal AC-DC motor 
drives through gears sealed in an oil bath. 
‘Temperleys, Haslehust & Co., P. 0. Box 
548, Vancouver, B. C. 


“47 


Short Cuts 
and Tips 


ip 

Shows Film Type 

Form the habit of tucking 
the end of the film carton 
in your camera case. Then, 
even weeks later when you 
pick up the camera, you'll 
know what kind of film you 
loaded it with——Thomas 
Crandall, Montreal, Can. 


>>PYou can save constant stooping to 
clean the grass off your mower wheels if 
you mount scrub brushes against them to 
do the job for you. Screw the brushes to 
angle brackets bolted to the mower; they 
need bear against the wheels only lightly. 
—Harry F. Powell, Akron, Ohio. 
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Lift-Out Fence Forms Gate 

‘Tus lift-out gate is ideal for fence 
openings that are used only once in a 
while. As illustrated, two lengths of chan- 
nel iron are bolted to the fence posts. 
A long bolt and a length of pipe make a 
bumper at the bottom of each channel. 
‘The gate thickness can be adjusted easily 


+ to fit the channel, Simply add furring 


strips of the necessary 
R. Livingston, Albany, 


jickness.—Robert 
Y. 


>>>MaskiNc-rare initials will leave per- 
manent identification on a growing pump- 
kin. Apply the tape when the fruit has 
attained full size but has not begun to 
ripen. Remove the tape from the ripe 
pumpkin to show the contrasting green 
itials—S. G. Lasley, Queen City, Mo. 


Here’s How to Bottle a Cucumber Alive 

Grow a big cucumber in a small bottle and you'll have a con- 
versation stopper. Slip a glass bottle over a growing baby cucum- 
ber, and let it continue to grow, shaded by the leaves of the vine. 
When the cucumber nearly fills the bottle, detach it from the 
vine and preserve it by filling the bottle with brine. 


MITER-GAUGE 
‘GROOVE 


> WIDTH OF. 
NC DRILL STAND 
~\ 


N 


CASEMENT 
Window 


7 
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How to build a Handing Table 
for an Electric Drill 


‘OU can turn an electric drill into a many times more. With the table flat, 
versatile, accurate bench sander with you can smooth mitered cuts and square 
this tilt-top table attachment. Made of _ the ends or edges of rough stock. Tip the 
scrap pieces of 34” plywood, it costs only _ table up and you can sand long bevels or 
a few dollars. Commercial tables sell for difficult compound angles. The table ad- 


TABLE CAN BE USED FLAT for squaring stock and off or a smaller gauge used to re it from 
sanding miters or tilted up (above, right) for striking the sanding disk, A handy- 

shaping compound miters and long bevels. A shown at right, is the small type sold 

standard table-saw miter gauge can be used accessory kits. Table is clamped to the drill 
with the table level. As the table is raised, a stand with bolts and wingnuts through slotted 
corner of the miter gauge must be hacksawed holes that permit precise adjustment. 
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justs from 90 degrees horizontal to al- 
most 90 degrees vertical. 

The table is designed for use with any 
of the standard metal bench stands that 
are available for most drills. The slotted 
end of the wood base must be cut to fit 
the particular drill stand you have. Other- 
wise, construction is simple if you follow 
three rules: 

© Adjust the height of the table so it 
brings the work to the midpoint of the 
sanding disk for the most efficient smooth- 
ing. Since the most commonly used wood 
thicknesses are usually 14” to %”, this 


means locating the top of the table about 
¥,” below the center of the disk. If you 
do a lot of work with thinner or thicker 
woods, alter the table height to suit. 

®@ Locate the hinged edge of the table 


STRAP HINGES serve as pivots for the table. Ends are trimmed 
off as needed to clear base and miter-gauge slot. Semicircular 
cutout below table keeps sawdust from piling up. 
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oe by tightening knobs at sides. Unlike many tables, this 
one raises almost vertically for extremely sharp angles. 


as close to the face of the sanding disk 
as possible. This keeps the work from 
changing position as the table is tilted. 
© Be sure to use the rigid, flat-faced 
type of sanding disk, not the flexible kind 
intended for hand sanding. A 5”-diameter 
disk is about the largest you should try 
to drive with a 14” or %” drill. These 
can be bought either to fit into a drill 
chuck or to screw directly onto the shaft 
in place of the chuck. ‘The type depends 
on your drill, Sandpaper disks are ce- 
mented on with a special adhesive. 

‘The table is raised on two adjustable 
arms of the type used to fasten casement 
windows. These provide a simple, solid 
support without the fuss of making tricky 
quadrant brackets. Two ordinary strap 
hinges serve as pivots. These hinges, 
normally a bit loose, are 
tightened by peening’ over 
the pins gently until they’re 
snug. The rather odd ar- 
rangement of hinging the 
table at the top instead of 
the bottom edge is neces- 
sary to keep the table from 
tilting in against the sand- 
ing disk as it is raised. The 
hinges must be mortised 
into the top of the table to 
provide a flat surface. 

The table is grooved so 
that a miter gauge can be 
slid along it to feed the 
work accurately against the 
disk, ‘The groove should be 
deep enough so that the 
miter-gauge bar rides in it 
without touching the bot- 
tom and just wide enough 
for a snugly sliding fit. 
Locate the groove parallel 
to the edge of the table next 
to the disk and far enough 
from it so that the miter 
gauge clears the disk by 
about 14”. 

In use, the table is set 
at 45 degrees by tilting it up 
against a try square placed 
against the sanding disk. 
Other angles can be deter- 
mined by using an adjust- 
able square or a draftsman’s 
30-60-90-degree triangle. 
W. Herdman Schwatka Jr., 
Towson, Md. 


Tips from professional product photographers on— 


The Tricky Art of 
Lighting Objects 


FROFESSIONAL photogra- ~ 
phers depend for their living 
on their ability to make sim- : 


ple objects look dramatic. How 
do they do it? You’ll find the an- * 
swers in a recently published ¥ 
Kodak Data Book, “Studio Light- 

ing for Product Photography.” 

It’s available for 50 cents at photo 
stores. How some of the prob- 

lems are solved is shown on this 

and the following pages. 


How totally different effects can 
be created with similar setups 


SPOTLIGHT 


TRANSLUCENT 
SHEET 


Lal<8 
ns 


Los 
S 


conrinuen [5 


How to photograph box-shaped objects 


Try the sq 
two photos. It 
will show you 
why they're bad 


CUBE LOOKS FLAT when 
lighted only from the 
front because all 
receive equal illumina- 
tion, destroying the ef- 
fect of depth. Squint at 
the photo at right and 
ou'll see that the 

eves its shape and 
comes a hexagon. 


the answer ¢i 
is the indoor equi 
of an overcast da 
enough — top 


ht, but does not dis- 
tinguish between the 
cube’s sides, The squint 


test still produces an 
undefined shape 


Back lighting is 
the secret to 
keeping a round 
object round 


FRONT LIGHTING “sees” 07 
the front part of this ten 

and thus has no way of 
distinguishing depth. You get 
the same flat result as with 
the fro shown 
above 
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it test on these 


Correct lighting 
is built up 


$ LIGHTED one surface at a 
tep is to get the strongest illu: 
mn on the top by placing the main 
igh and behind the cube. A spot- 


ight is used to give a sharp beam, 


behind, and to the left of the 
ball to throw strong illumination 
on the top. Of the four lights 
used, this is the only one al- 
lowed to cast a shadow. 


WO 


EDGE OF BALL is outlined on 

the right side by a second 
back light placed at about the 
ball’s Ievel. Note that while 
only a sliver shows, it already 
suggests roundness. 


than the light om top. Light is 
placed at table level so it won't 
cast a second shadow. 


THIRD LIGHT is add- 

ed to cast illumina- 
tion on the right s 
of the cube, but is set 
farther back to keep 
side darker than either 
left side or top. All 
three sides are now of 
different tones, creat- 
tie three- 


d 
Note. the lack of «dis 
tracting multiple 
shadows” even with 
three lights—the re- 
sult of placing the two 
forward. Hight low $0 
that only” the “main 
light casts a shadow. 


3 ADDED ROUNDNESS is ob- 
tained with a spotlight low 
and to the left at the rear. This 
techniqu overlooked, 
puts a nt highlight on top 
of the maindighted area. 


COMBINED EFFECT of all three 
back lights is shown above. 
Even though all illumination 
comes from the rear, ball is well 
shaped and appears to have 
some light cast on the front. 


WEAK FRONT LIGHT 

is all that's needed 
to fill in the three back 
lights and complete the 
setup. Varying tones, 
texture, and highlights 
all help give the ball 
‘and roundness. 
its except one on 
top are kept low. 


An Easy Way to Shape 


ROTATING ROUND STOCK to cach 
of six indexed positions produces a 
perfect hexagon. Easily made jigs 
it regular four-jaw lathe chuck. 


bin ANY small machine shop, 
you're likely to come across 
ingenious devices created by 
the machinist to overcome his 
tool shortage or to do a special 
job. This gadget, built by a 
Canadian machinist for shap- 
ing hexagons in a lathe, is a 
fine example of such ingenuity. 

It is a simple pair of holding 
and indexing jigs made to 
clamp over two jaws of a four- 
jaw lathe chuck. To make it. 
bend two U-shaped brackets of 
¥,”-square steel to fit around the jaws, 
then braze a small rectangle of 1/;” plate 
to each bracket. Dimensions must be 
tailored to your chuck. 

Turn two 60-degree centers and braze 
one to the face of each clamp. Over one 
center, braze a disk with a single index- 
ing hole. Turn a matching disk with a 
hub to fit over the shank of a work-hold- 
ing mandrel, and drill six equally spaced 
holes to align with the single hole in the 
fixed disk. Turn a snug-fitting pin to lock 
the two disks together. Varying the num- 
ber of holes in the mandrel disk lets you 
index four or more sides for shaping 
squares or other multi-sided pieces. 

To produce a hex or other shape from 
round stock, lock the jigs on the chuck 
jaws. Slip the stock on the mandrel and 
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a Hexagon, ea 


To SumT WORK 


eHOLES 
EQUALLY 
‘SPACED 


lock it with the nut on one end (mandrels 
of various diameters may be needed for 
different jobs). Place the mandrel be- 
tween the centers and tighten the chuck 
jaws to secure it, Place the locking pin 
in the first indexing hole and tighten the 
two free jaws lightly against the sides of 
the stock. 

Turn on the lathe and use a facing 
tool to face the first flat side on the stock. 
Use a carriage stop and set the compound 
parallel with the lathe bed so you can 
advance the facing tool the same amount 
each time the work is rotated and indexed 
in a new position. 

The resulting hexagon with flat sides 
and circular highlights is far superior to 
one formed by filing—Lloyd McWil- 
liams, Shawinigan Falls, Quebec. 


Uses for TV-Dinner Plates 


Don’r discard those aluminum plates 
that TV dinners come in. They make 
handy sorting trays for the workshop. In 
the photo they are being used to check 
and distribute parts from an electronic 
construction kit. You also can put them 
into service for mixing small amounts 
of paint or cleaning small parts.—/I. M. 
Davidson Jr, Daytona Beach, Fla, 


Filling Vacuum Bottles 

Do you have overflow trouble when fill- 
ing your vacuum bottle? You can prevent 
it with this simple 
trick. Drop a plastic 
fishing bobber (the 
long, slender kind) 
into the jug. Then 
fill it. When the bob- 
ber floats at the neck, 
the vacuum bottle is 
John Whitney, 
Baltimore. 


kb A 


Magazine-Page Holder 

Wuen tackling a workshop project 
from a magazine, keeping flat the page 
you are working from is often a problem. 
‘The mousetrap page holder shown in the 
photo is a simple answer. First remove 
the trigger and bait hook with a pair of 
pliers.—Bil Toman, Palatine, Ill. 


Short Cuts 


and Tips 


An Easy Way 
to Cut Insulation 

A BLADE assembly  sal- 
vaged from a junked paper 
cutter makes an ideal tool 
for cutting insulation — 
David A. Cleary, Fargo, N. D. 


WEIGHT 


Swinging Bull’s-Eye Target 

You’ find a swinging bull’s-eye on 
your dart board or archery target more 
fun—and a real test of skill. Cut the 
pendulum from cardboard or thin wood, 
and hang it on a pivot nail so that the 
moving eye cuts exactly across the fixed 
one. To keep it swinging longer, attach a 
weight (a cloth bag filled with shot is 
good) that clears the bottom of the tar- 
get. Pierce both bull’s-eyes with one dart 
or arrow, and you're a real marksman.— 
W. C. Withite, Carlinville, I. 
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aking a 
Model Air Sled =~ 


By Harry Walton 


OTTEST news in vehicles is the 
air sled, a wheel-less wonder that 
skims on a cushion of air. Want to 

see one work? This model scoots around 
on wood, linoleum, or tile floors, smooth 
concrete, or asphalt, at a pace to keep 
the tether-line pilot on his toes. 

You can make it in a couple of eve- 
nings for about five dollars—including 
economy-size batteries—and have 50 dol- 
lars’ worth of fun. 

First, cut out the main deck. Lay it 
on an }}”-thick block, and glue on the 
sides at the sheer angle shown, their bot- 
tom edges overhanging the block to touch 
the work surfaces. Lay out the front with 
the grain running the short way. Cement 
it to the deck and sides, its bottom edge 
flush with those of the sides. Cut the jet 

CONTINUED 


SLED SKIMS ON AIR that escapes from a 3/32”. 
wide slot all around the underside of the body. 
‘The inner sole plate is inset slightly. At rest, 
only the outer plates touch the ground. 


Ma 


x28 
GREQ) » 


i 
| 

‘SOLE SUPPORT 
6 


va in) 


RUDDER 
(Mie BALSA) 


CEMENT THE MOTOR on its ring mount to the top 
of the deck, as above. Bring one wire out of 

hole at the front, Cement the other at the rea 
before you mount the turtle deck. 


CHECK BLADE CLEARANCE all around the unde: 

side of the deck, then again with the inner sole 

plate held against the blocks. Bend the propeller 
ides as necessary for free actio 


PUSHBUTTON. 
‘SWITCH 


BUILD THE BATTERY RACK to hold two or three 

cells according to the permissible motor 
voltage. A heavier motor may require three cells 
and a slightly larger propeller as well. 
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opening in the rear panel before 5 
ing that piece in place. 

Make outer sole plates with the grain 
lengthwise. Cement them under the body 
walls. Then sandpaper the plate edges 
flush on the inside to insure that there is 
a free air flow. 

Lift and propulsion. Power is derived 
from a tiny permanent-magnet motor. 
Trace the propeller pattern on paper and 
glue it to tinplate. Cut and file to shape, 
then solder the prop directly to the motor 


Bend each blade around a %” rod. 
Twist both with the concave face down 
at a fairly steep pitch angle. Mount the 
motor on the tinplate ring with creased 
struts soldered into the base holes and 
one tab. Clean the ring with dope thinner, 
apply cement, and center it over the deck 
opening. 

Air must blast out of a slot all around 
the bottom. Lay thin paper across the 
sole plates and run a finger around the 
inside edges to obtain a pattern. Cut an 
inner sole plate to a contour ;';” inside 
this. 

Cement four small blocks under the 
deck where they will not interfere with 
the prop. Make them short enough to 
inset the plate by ,',”. 

Motor torque tends to spin the air- 
poised body opposite to prop rotation. 
Mount the rudder parallel to one side so 
as to counteract this—at the left side, 
if the prop spins clockwise seen from 
the top. 

Trim and details. These can be added 
from any model-car kit after the body is 
doped. Seats of thin balsa can be cov- 
ered with leather cut from a discarded 
glove. 

Solder the motor leads to No. 30 
stranded phonograph pickup cord, bring- 
ing one wire out at the front and one at 
the rear as a control bridle. Depending 
on the motor used, the sled will work on 
three or four fresh D cells, but square 
1¥4-volt cells of the kind used for start- 
ing glow-plug engines last longer, and two 
are as lively as three of the flashlight 
variety. 

A battery rack that leaves one hand 
free to guide the sled is shown at the left. 
A freely working pylon with rotating con- 
tacts would serve as well. Hook up the 
battery so that the prop blows downward, 
and you're ready for takeoff. 


Mending Auto Upholstery 
Inon-on mending patches provide a 
quick and easy method of repairing small 
tears or punctures in auto upholstery. 
Choose a matching color, and heat-stick 
in place.—M. C. Anderson, Arlington, Va. 


Cutting Counter-Top Plastic 

I Mabe wall-switch cover plates from 
yy” counter-top plastic. The big tri 
Jearning to cut the switch holes; I've 
found that tracing their outlines with a 
carbide glass cutter first makes it easy. 
You can then saw them out with a spiral 
saw blade in a coping-saw frame.—Her- 
bert E. Serold, New Braunfels, Tex. 


Short Cuts 


Template for Outlet Holes 

To spEEp roughing-in electrical outlet 
and switch boxes in dry walls, one elec- 
trician made a plywood template to give 
him standard shape and location for the 
holes.—Vincent Lawrence, Albany, N. Y. 


= ¥ 


Motor Used as Arbor 

A BURNED-OUT motor—if it has a dou- 
ble-ended shaft—may still serve as an 
arbor for a jackshaft or a large fan.— 
David A. Cleary, Fargo, N. D. 


>>>Wuen filing aluminum, keep the file 
from loading by dipping it repeatedly in 
kerosene—Joseph Whitehill, Easton, Md. 


Still another use for an electric drill: to operate a— 


Power Lift for 
a Radial-Arm Saw 


‘ERE’S a novel way to put an elec- 
tric drill to use even when it’s 
in storage. Clamp it to the top 

of a radial-arm saw, gear it to the hand 
crank, and you have a power lift to raise 
and lower the saw. 

The three bevel gears I used were 
salvaged from an old hand drill, They are 
mounted in a strap-iron frame, with the 


large gear replacing the original crank. 
The two small gears are arranged on a 
shaft that can be slid forward or back to 
engage either one of them with the large 
gear. Engaging one gear raises the saw; 
engaging the other reverses the drive and 
lowers the saw. 

Only two parts had to be bought—the 
spur gear that goes on the outer end of 
the shaft and the pinion gear that fits in 
the drill. From a 1’ section of pinion, a 
piece was cut long enough to engage the 
spur gear in its two positions and to allow 
for turning down a 1,” shank on one end 
to fit the drill chuck. The pinion and spur 
give a reduction of 16:1, and the bevel 
gears add another 4:1, providing an over- 
all reduction of 64:1. This tames a 3,000- 
r.p.m, drill to less than 50 r.p.m., which 
permits precise control of the arm. 

An extension handle of 4%” conduit on 
the shaft has a pushbutton switch in the 
end. This makes it easy to turn the drill 
on or off, or slide the shaft in or out to 
shift gears. The shaft is held inside the 
conduit by two bearings with a collar 
between them. This allows the shaft to 
turn at the same time it is pushed. 

The drill is held in a wood cradle by 
an aluminum strap with a luggage snap 
clasp. Its trigger is locked “on” and its 
cord is plugged into an outlet wired to 
the pushbutton switch on the handle.— 
William G. Waggoner, Sacramento, Calif. 


Here’s a fast and easy way 
to do a tedious chore: 


Cleaning: 
O Paint from 


know-how 


OLD PAINT WASHES OFF easily 


House Shutters 


‘TRIPPING old paint off louvered 
shutters is such an impossible chore 
that it seldom gets done. Since you 

have to use non-chalking paint on shut- 
ters to keep them from staining the house, 
the old layers build up year after year, 
spoiling each new paint job by causing it 
to crack, peel, and wrinkle. 

But there is a way to solve the prob- 
Jem. You can follow the example of four 
Connecticut families who got together 
and dipped their paint-caked shutters and 
other pieces of furniture into a bath of 
lye. The lye took off all the paint right 
down to the bare wood. In a single week- 
end, they completely cleaned 130 shut- 
ters, six doors, two chairs, two tables, and 
a bureau. Total cost for chemicals and 
equipment came to less than $30—only 
about $7 a family. 

While lye can cause serious burns, it 
need not be hazardous if you take pre- 
cautions. Goggles and rubber gloves are 
a must at all times when you are working 


with the chemical or standing where it 
might splash on you, 

Building a back-yard tank, The main 
trick in handling lye is to have a tank 
big enough to hold shutters and bulky 
pieces of furniture so they can be com- 
pletely covered by the chemical. The 
tank built by the Connecticut home own- 
ers is nothing more than a wood form, 
set directly on the ground, with a liner to. 
make it liquid-tight. Tongue-and-groove 
boards cleated together form the sides. 
It is large enough—8’ long, 4’ wide, and 
151%” deep—to hold two rows of shutters 
six deep—or a total of 12 shutters at a 
time. 

For strength, the tank is lined with 
strips of inexpensive roll roofing curved 
up the sides of the boards and stapled at 
the top. This is then covered with a 9 
by-12' sheet of six-mil polyethylene, 
which provides a tough, leakproof bottom 
that’s unaffected by the caustic action of 
the lye. This temporary tank takes only 


conmimues IL 


How to make a safe, inexpensive tank to hold the lye 


SHEATHING BOARDS, braced by two-by-four 
form the walls of the tank. The extra 

Fon the alle ot Os, tk alo acs beeed 
Strengthens the sides against bowing outward. 


POLYETHYLENE SHEET | provides a water- and 
chemical-proof bottom. As the tank is filled, the 
plastic is smoothed out, pulled up the sides, and 
stapled to the top of the boards. 


half an hour to set up and a few minutes 
to knock apart when you're finished 
with it. 

Soaking the shutters, The tank is 
filled part way with water, and the lye is 
then added in the form of dry flakes. You 
can get the lye (often called caustic 
soda) in 100-pound drums. For a tank 
of the size described here, the entire 
drum is used. 

The shutters are stacked in the tank, 
and the rest of the water is added until 
the solution completely covers them. 
Keep sharp-edged hardware from touch- 
ing the bottom directly or it may punc- 
ture the polyethylene sheet. 

Since wood floats, it’s necessary to 
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TANK IS LINED with st of 45-pound roll 
roofing backed up by earth where it curves up 
the sides. The joints are sealed with roofing 
cement, and edges are stapled at the top. 


Siow Sa: 
LYE IS SHOVELED into the tank, never touched 
by hand. Goggles and rubber gloves are a must 
for safety. For a tank this size—8' long, 4° wide, 


4” deep—entire 100-Ib. drum is used. 


hold down the shutters while they’re in 
the tank. A wood frame tied across the 
top of the tank presses downward and 
keeps the shutters submerged. Spacer 
strips are inserted between the layers of 
shutters to separate them and allow the 
chemical to circulate. These are made 
by ripping wood strips at a 45-degree 
angle on a table saw to produce long 
sticks with a triangular cross section. 
Rinsing off the paint. When the lye 
is fresh, it takes only about 30 minutes 
to do each batch of shutters. As the chem- 
ical weakens, the process takes longer. 
‘The Connecticut experimenters used the 
same solution throughout and found that 
by the end of the weekend the shutters 


O 
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Soaking and rinsing removes old paint in half an hour 


SHUTTERS ARE STACKED in the tank six deep in 
two rows. To keep them from floating to the 
surf ‘ood rack is pressed down on toy 
and tied to the sides of the tank. Two boards 


A SECOND BATH, thi muriatic aci 
neutralizes the lye so that the ‘wood can 
repainted, The same tank is used, but must be 
thoroughly washed out to remove the ly 


had to be left in over an hour before the 
paint came off. 

As each shutter is removed from the 
tank, it is washed off with a strong 
stream from a garden hose. In most cases, 
this completely removes the loosened 
paint. In a few hard-caked spots, it may 
be necessary to use a scrub brush or 
putty knife to scrape off the paint. 

The washing produces a white froth 
that looks like soap suds. The shutters 
must be thoroughly rinsed until all traces 
of these suds disappear. 

After all shutters have been bathed 
and rinsed, the tank is emptied, washed 
clean, and ‘refilled with water. A gallon 
of muriatic acid is added to the water, 


nailed edgewise under the rack protrude 

the lye and hold the shutters down, After half 
an hour, the shutters are taken out and hosed 
off to remove the loosened pai 


\L HOSING removes the ac 
shutters bare and clean, Shutters 
stood upright where ai get at ei and 
allowed to dry two weeks before painting. 


and the shutters are soaked in this acid 
solution for five minutes to neutralize 
the lye. Unless the lye is neutralized, 
new paint will not hold well. 

After this bath, the shutters are given 
a second hosing to remove the acid. Be- 
fore painting, it’s best to wait at least 
two weeks to be sure the shutters are 
absolutely dry. 

Since the caustic solution is still strong 
after it’s used, it must be emptied into a 
storm sewer, dry well, or other safe place 
—not into house plumbing or on the 
ground where children or pets might get 
into it. The chemical must also be kept 
away from flowers and plants to avoid 
damage to them. 


PAINTING HINTS e 


of two-by-fours coated with 
into the ground. Sereen-door hooks 


inst backstops at each end. 


PROTECT BUSHES OR FURNITURE with dropcloths 
of four- or six-mil polyethylene. It's strong, light, 
comes in big sheets, and won't soak up paint and 
become soggy as ordinary cloth will. 
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HOLD TREES AND BUSHES away from th 


ough it and chucking it in an 
electric drill or drill press. Hold an 
old pail over it to catch the spray. 


pre- 


whi 
t 


a badmii 


you're painting by u: 
1g like this. 


net rigged to form a 


TACK A SMALL PLATFORM to one end of a saw- 
horse when youre using a pair of horses to 
paint on. The shelf will hold the can within 
easy reach and keep it from tipping. 


Making Surface Repairs 
to Fine Furniture 


How to smooth a dent with steam 


SMALL DENTS can often be raised by steam- 
ing the wood, which swells the compressed 
fibers, Remove surface wax with turpen 

re can penetrate into the wood. Lay 
a blotter over the dent and keep it wet for 
several hours to saturate the wood. 


APPLY HEAT to the dent with an iron, Lay a 
metal bottle cap over the blotter. This con- 
centrates the heat, steaming the dent. If the 
won't swell, remove the finish and try 

ng again. If this won't work, use the 

filling method described for deep scratches. 


How to fill in and hide a cigarette burn 


CLEAN OUT THE BURN thor- 
oughly, scraping away all 
damaged fibers with a knife 
edge or razor blade. Then 
smooth the wood with a 
small piece of fine sandpaper 
or steel wool, feathering the 
edges into the good wood. 


rounding 


FILL DEEP SCARS with a wood 
paste filler until the recess 
is almost flush with the sur- 
surface. Shallow 
burns can be built up with 
coats of varnish or shellac, 
depending on furniture’s fin- 
ish, without the filler. 


‘MASK THE AREA around the 
burn with tape. Cov 

filler with stick ‘shell: 

color to mateh the furniture. 
Melt the shellac in a flame 
and smooth it on, Remove 
the tape and shave the shel- 
lac flush with a razor blade, 


How to attach loosened veneer 


MOISTEN LOOSE VENEER wit 

a damp sponge to soften it, 
then lift it gently and scrape 
out old glue underneath. If 
the veneer is badly warped, 
steam it with an iron over a 
damp cloth to straighten it. 


SQUIRT GLUE under the ve- 
neer with a long applicator 
nozzle like this. 
won't reach, work the glue in 

ith a blade or wire. 
the veneer down firmly and 
wipe off excess glue. 


HOLD THE VENEER DOWN 
with a clamp or stack of 
books until the glue dries. 
Put wax paper down first to 
prevent the glue from stick- 
ing, then a wood block to 
pad the jaws of the clamp. 


If nozzle 


Press 
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How to hide a scratch 


FINE SCRATCHES can be removed by soften- WHERE THE STAIN IS DAMAGED, it can be 

ig it ow together. Use restored with fine-tippe p applicators 

h, that come i r woods also 

lacquer thi 1 : : epeal with walnut 
‘on with a fine artist's i 


A TEMPORARY REPAIR for a FILL DEEP SCRATCHES with TO RESTORE A FINISH that's 
scratch can be made with a stick shellac in the same way been removed in the process 
a color to as for bums, Build up the of repa a scratch, use 
shellac to the height of the spray cans of lacquer, 'shel- 


masking tape, then shave it Vi the 
down with a razor blade and Si rotten- 
polish e pumice. 


works especi 
namel 


well on 


How to eliminate various blemishes 


WHITE RINGS usually call for removing the STAINS AND SPOTS made by cosmetics, ink, 
with alcohol, candle wax, and milk will disappear after a 
nding on the ibbing cream wax. Use a felt 
rottenstone pad and irection of the grain. 

mphorated 0 Small spots can be touched up with a dab of 
ring disappears. TI ._ camphorated oil left on for half an hour. 
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What You [ieee 
O Should 
Know About 


PLASTIC PIPE 


IPE made of light- 
Pree easy-to-handle 

plastic is finding its 
way into more and more 
home plumbing systems— 
and for good reasons: 

@ It is low in cost—as 
low as galvanized pipe and 
less even than copper in 
most cases. 

© It won't rot, rust, or 
corrode, even when buried 
underground. 

© It is so light that you 
can hold in one hand a coil 
big enough for a fair-size 
plumbing job. 

@ It comes in long, one- 
piece lengths so you have 
very few joints and fittings 
to fuss with. 

@ It is easy to work with 
because you need no pipe- 
threading equipment, cut- 
ters, reamers, or other spe- 
cial tools. 

‘These advantages add up 
to money in the bank if you 
do your own work. In most 
cases, you'll be able to use 
the flexible kind of plastic 
which means you can easily 
curve it around obstruc- 
tions and run it through 
walls in one unbroken 
length, If you have a plumb- 
er do the job, you'll 
save because plastic pipe 
takes so much less time, 
labor, and tools to are 


present, plastic pipe is 
able only for cold-water 
lines, Most brands cannot 


file 


EASY TO HANDLE: This 100-foot coil of %” plastic pipe weighs 
only about 11 pounds. The same length of 4” galvanized 
metal pipe would tip the scales at close to 95 pounds, 


CONTINUED 
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EASY TO WORK WITH: All you need is a sharp 
knife to cut flexible plastic pipe wherever you 
want to end a line or add a fitting. Threading of 
cither pipe or fittings is unnecessary. 


© as 


MOST WIDELY USED SIZES of flexible plastic 
pipe range from 14” diameter up to 2”. Of 
these, the two smallest—¥4" and %i”—handle 
most jobs around the home. Next larger 1” size 
is sometimes used for wells and main feed li 

of underground lawn-sprinkler systems. 
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be used where temperatures will exceed 
140 degrees, although a few are rated as 
high as 160 degrees. This eliminates them 
from use in household hot-water systems 
because, even if your hot water were set 
to cut off below this temperature, there 
would not be enough of a safety factor. 

New types of plastic are being devel- 
oped, however, that promise some day 
to make possible a pipe capable of with- 
standing temperatures up to 300 degrees. 
With this, the house with all-plastic 
plumbing will finally become a reality. 

One benefit you don’t have to wait for 
is plastic pipe’s great smoothness on the 
inside. This means much less tendency 
for sediment to accumulate and less loss 
of pressure because of friction. For this 
reason, any given size of plastic pipe will 
deliver more gallons per minute than its 
equivalent size in metal pipe. 

New standards make buying easy. It 
used to be, when you went shopping for 
plastic pipe, that you could never be sure 
exactly what you would get. Standards 
varied considerably from one manufac- 
turer to another and many pipes were not 
suitable for drinking water. 

Now this has changed. Most of the bet- 
ter-quality plastic pipes are approved by 
the National Sanitation Foundation as 
suitable for drinking water. Commercial 
standards have also been established for 
various types of pipe by the U. S. De- 
partment of Commerce. 

You can be sure you're getting pipe 
that meets these standards by looking 
for the National Sanitation Foundation 
(NSF) seal and the tag or label that in- 
dicates that the pipe conforms to the ap- 
propriate commercial standard. 

Types of plastic pipe. Except for some 
specialized industrial kinds, practically 
all mass-produced plastic pipe falls into 
one of four major categories: 1) poly- 
ethylene; 2) ABS (short for acrylonitrile- 
butadiene-styrene) ; 3) PVC (polyvinyl- 
chloride); and 4) Butyrate (cellulose 
acetate). 

Of these, only two are likely to be 
used around the home—polyethylene and 
ABS. Polyethylene is the only one made 
in flexible form and is by far the most 
popular, accounting for about 75 percent 
of all sales. 

Polyethylene is the lightest and the 
cheapest of all. You can buy the flexible 
kind in coils up to 200’ long and in some 
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cases in longer lengths up to 400’. Hard- 
ware dealers and plumbing-supply houses 
sell it by the foot in 14” to 2” diameters. 
Larger sizes, up to about 3”, are classified 
as semi-rigid and are sold in straight 
lengths rather than in coils. 

A new high-density type is also avail- 
able. This is usually in rigid form and 
can withstand higher working pressures 
and temperatures. 

The fittings. To cut flexible plastic 
pipe all you need is a sharp knife or a 
fine-tooth saw. For joining two lengths 
or splicing in branch lines, special molded 
fittings are available. These come in the 
same general types and shapes as regular 
plumbing fittings except that they require 
no threading. You simply slip the fitting 
into the plastic pipe and tighten a metal 
clamp around it with a screwdriver. 

‘To connect a new plastic line into ex- 
isting plumbing, you use adaptor fittings 
that match the plastic pipe on one end 
and standard iron or copper pipe on the 
other end. 

Plastic pipe is widely used in running 
underground lines for lawn-sprinkling 
systems because the plastic is unaffected 
by either moisture or freezing. For this, 
you can get another kind of adaptor fit- 
ting that connects the plastic pipe direct- 
ly to the garden-hose threads on outside 
faucets. 

You'll also find flexible pipe ideal for 
running water to a terrace or pool or for 
installing your own outdoor drinking 
fountain or shower. In winter, there's no 
need to worry about draining the lines 
—the plastic just expands slightly as the 
water freezes, Another advantage of this 
kind of pipe for underground installation: 
You can assemble an entire line, com- 
plete with fittings, test it, then simply 
roll it into a trench. 

Flexible pipe has practically cornered 
the market on jet-well installations. It 
can be lowered down a hole without 
hoists or other equipment, and the one- 
piece lengths eliminate stopping every 
10’ or 15’ to hook on new sections of 
heavy metal pipe. For wells that require 
two pipes, a special twin-tube version is 
available. Another type, made especially 
for submersible pumps, has a built-in steel 
cable to support the weight in deep wells 
and prevent stretching of the plastic. 

Rigid pipes. Three types of plastic are 
also available in rigid form. These are 


PLASTIC PIPE FOR WELLS enables one man to 
lower an entire line in a few minutes without 
hoists or other special equipment. Up to 200 
feet can be put down at a time without stop- 
ping to add new sections, as with metal pipe. 


ABS, PVC, and Butyrate. Of these, the 
ABS type is the only one used to any 
great extent around the home. It with- 
stands higher pressures and temperatures 
than the flexible kind and comes in larger 
sizes—up to 6” in diameter. 

igid pipe is mainly useful where you 
need straight lengths that will support 
themselves without bending or sagging. 
It is excellent, for instance, for running 
drain lines to dry wells or around founda- 
tion walls where a constant slope is re- 
quired—not possible with flexible pipe. 
A special perforated type, with 1%” holes 
at 5” intervals, can be used instead of 
conventional drain tile and is easier to 
install. 

Unlike flexible pipe, the rigid kind 
is assembled with plastic cements that 
produce a virtually solid, welded joint 
between sections. The result is an abso- 
lutely watertight, leakproof line with no 
possible openings for tree roots to pene- 
trate. This makes rigid pipe ideal for 
sewer lines to septic tanks. In some com- 
munities, it is also used to connect water 
mains to houses and for carrying natural 
gas. 
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As with flexible pipe, 
commercial standards have 
been established for rigid 
ABS by the U. S. Depart- 
ment of Commerce. Many 
brands have also been ap- 
proved for carrying drink- 
ing water by the National 
Sanitation Foundation, and 
those that are approved 
bear the NSF seal. 

Electrical conduit. In ad- 
dition to its plumbing jobs, 
rigid plastic pipe is also 
made in special types for 
use as electrical conduit. 
Both heavy- and thin-walled varieties are 
available, and both can be used with 
standard slip fittings, junction boxes, and 
lock nuts. 

The conduit is made in diameters from 
¥" to 6” and is much quicker to install 
than conventional metal types. You will 
never have to worry about its rusting, 
even when it is buried in damp ground 
or embedded in concrete. 

What about building codes? Many 
codes were written long before plastic 
pipe was even thought of, so there may 


LOOK FOR THIS SEAL when 
you buy plastic pipe. It 
tells you that the pipe is 


certi o 

Sanitation Foundation as 
safe for drinking water. 
Not all kinds are. 


be a question if you want 
to use the pipe inside your 
home. Some codes permit 
its use without actually ap- 
proving it, while others 
don’t mention it one way 
or the other. 

Few codes, if any, for- 
bid the use of plastic pipe 


for extending water lines 
around the outside of a 
house or in detached ga- 
rages, workshops, and sim- 


ional 


first with your local build- 
ing department, especially if you live in 
a large city. 

The use of plastic pipe for wells is 
so widespread nowadays that it is per- 
mitted by most codes. You may not find 
the same to be true, however, of elec- 
trical conduit and gas lines. The codes 
governing these uses are inclined to be 
conservative and very strict in some 
areas. But again, to be on the safe side, 
check with local authorities before using 
plastic pipe for anything other than 
around-the-yard jobs. 


Fittings you can buy for flexible plastic pipe 


REDUCING TEE 
(as one larger 


REDUCING TEE 
(Has smaller side leg) (Has legs all same size) 
ADAPTOR 
ois plastic 
pipe to iran) 
REDUCING ADAPTOR 


‘COMBINATION REDUCING TEE 
pins two sizes of plastic 
Pipe with standard iron pipe) 


ins large iron pipe to 
smaller plastic pipe) 
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COMBINATION ELBOW 
(One end threaded 
for iron piped 


REDUCING ELBOW 
(Has one smaller ley) STRAIGHT COUPLING 


straight le) 
Tee a 


REDUCING COUPLING 
Joins two sizes of pipe) 


x 


‘owns wentical sizes) 
(Closes end 


tee \ 

(as same \ 

sie legs) of pipe) 
4: Tee \ 


(Has threaded side leg to 
screw on sprinkler head) 


COMBINATION TEE 
(Has threaded side opening 
to join standard iron pipe) spRINKLER ELBOW 
(as threaded angle leg) 


O 
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Short Cuts 
and Tips 


How You Can Use Tube Caps as Replacement Knobs 


Prastic toothpaste caps can replace 
some push-on radio knobs. To adapt 


them, use the shank of a twist drill (or 
any smooth metal rod) slightly larger 
than the original knob hole. Coat the 
shank with petroleum jelly, and clamp it 


Smoothing Turned Spindles 


Sree. wool is better than sandpaper 
for smoothing or removing old finish from 
turned furniture legs—but it’s slow. To 
speed up the job, put a pad of steel wool, 
folded the long way, inside a strip of up- 
holstery webbing or burlap. Then, using 
both hands, go to work with shoeshine 
strokes. You'll hit both high and low 
spots. Deep coves and other missed parts 
can be touched up later with a wad of 
steel wool.—J. Brown, White Plains, N. Y. 


centered in the tube cap. Fill in around 
with a hardening material, such as plastic 
patching putty. When it has set, remove 
the drill or rod. A dab of colored lacquer 
can be added to serve as a pointer.—Ial- 
ter Billingsly, Yuma, Ariz. 


SO BEVEL 
OR MORE 


Bending Metal in a Vise 
Benoinc flat steel in a vise can be 
made easier and more accurate with two 
ieces of wood and a clamp. With the 
vise jaws at the bend mark, clamp a short, 
beveled block to the front side of the 
steel, and an 18” board to the back. Then 
pull on the longer piece until the metal 
is bent to the desired angle. This system 
is easier and produces a more uniform 
bend than pounding with a hammer.— 
John F. Marshall, Newburyport, Mass. 


m 


wHy 1 LIKE My New 


a 


KITCHEN: Clip-on Adjust-a-Bilt accessories, an oak plank (for a 
counter), and a homemade cupboard quickly turned this 
Panelok wall into a convenient storage and work area. 


STUDY OR HOME OFFICE for adult or child—take your choi 
Shelves, racks, desk hang from lockstrips. Desk surface is a 
slab door resting on brackets plugged into wall strips. 
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By Darrell Huff 


walls into my home by 

using a new system called 
Panelok. It's almost as much 
fun as a Meccano set—and for 
the same reason. Once the 
walls are built you can quickly 
turn them to a variety of uses 
by hooking on the right cab- 
inets, shelves, and drawers, 

Here are things the system 
can do: 
‘reate all the storage fa- 
cili needed for an efficient 
small kitchen on just 8’ of wall. 

© Turn a similar length of 
wall into a study or home office 
with generous storage space. 
A handsome Philippine-ma- 
5 about 
$7) forms the desk in my 
version. 

© Organize a play or study 
center in a child’s room. 

© Put a living-room wall to 
work holding books, maga- 
zines, a hi-fi rig, potted plants, 
shelves, cupboards. 

@ Make any room or even a 
quiet corner into a sewing 
center. 

© Organize a closet to doa 
better job of storing clothes or 
linens. 

@ Add to both neatness and 
usefulness of storage facilities 
in a garage or shop. 

Since I was starting from 
scratch, I simply put up two- 
by-fours on 2 centers. To put 
up the Panelok walls I had 
only to nail an 8’ slotted metal 
strip every 2, slipping a 
grooved panel into each one. 
The panels are 8’ long and just 
under 2’ wide. 

The lockstrips that hold the 
panels are slotted to take 
brackets and hangers. These 
brackets offer strong support 
for the rather remarkable num- 
ber of accessories made for 


T= been building working 


STARTING NEW WALL a ee “ 
up a. single-wing 
plumb, above. wana at pee was ral 


NAILHOLES IN LOCKSTRIPS are 
Special nails come with stri 


the 4” slots that make wall work. 


lipped a panel over the corner loc 
ited’ a Ieagth ‘of doublesving ‘strip. ato 
panel, and nailed strip to second stud. 


TWO BRACKETS of this type were slipped into 
the wall slots at the same height to support 
special cupboards I made for kitehen and study. 
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An easy way to make 
a sliding-door cabinet 


| BUILT A FOUR-SIDED BOX as above, with additional end 
strips to cover the ends of the sliding-door track. The 

can be made to fit across any number of wall brackets. To 
suit the doors, the height (from the top of one 
top of another) must be 13” 
shown below, come in yellow, white, gray, or 
the aluminum track fascia are made in 
silver to match the drawer units of the system. 
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the system. There are book shelves, 
close: shelves, and spice shelves; 
magazine racks, pants hangers, and 
towel bars; Pegboard brackets and 
sets of colored plastic drawers. 

There are several types of shelf 
brackets in various sizes. To make 
a writing desk I plugged in a pair 
of large ones and placed a slab 
door over them. 

Shelves are even easier to create, 
and, using the metal tracks and 
plastic doors that are available with 
this system, a cupboard is not much 
more difficult. Hang a pair of shelves 
one above the other, tack on tracks, 
slip in doors—and there’s a cup- 
board of almost any desired length 
or height. 

The metal lockstrips and panels 
that go between them cost about 45 
cents a square foot combined. That 
means you can put up a basic 8’ wall 
for less than $30. Shelf brackets 
range from 59 to 85 cents in 6” to 
12” lengths. Drawer units run from 
$7 for one drawer up to $43 for 
three. Magazine racks, plant hold- 
ers, and other fixtures cost $2 to $4. 

Adding a finish, The panels used 
in the Panelok system come in plain 
hardboard, to be painted, or in a 
variety of wood-grain finishes. Any 
may be had with a series of grooves 
to give an effect of wood paneling. 
For the walls you see in the photo- 
graphs I used nongrooved panels in 
a finish called Misty Walnut and 
wiped on one coat of clear stain wax, 
using a rag. Where I used these 
panels in a bathroom I gave them a 
brush coat of Deft clear finish. 

Since I needed the storage fea- 
ture on only one wall in the bath- 
room, I saved money by using 
regular 4’-by-8’ hardboard panels on 
the other walls. These may be had 
in finishes to match Panelok. 

A new gadget also makes it pos- 
sible to use most of the drawer 
units, shelves, and racks on any wall 
of heavy-duty perforated hardboard. 
It’s an adaptor that slips into a 
pair of adjoining holes. 

The Panelok wall system and Ad- 
just-A-Bilt accessories are made by 
Masonite Corp., 111 W. Washing- 
ton St., Chicago. 


EXTRA YEARS 
OF BEAUTY 
FROM 

YOUR NEXT 
HOUSE PAINT 


JOB 


4 
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LUCITE®. . . 
GREATEST 
HOUSE PAINT 
DISCOVERY 
IN THIRTY YEARS 


Outstanding Durability, Easy Application, Superior 
Blister Resistance Can Save You Hundreds of Dollars 


With Du Pont’s new “Lucite” Acrylic 
House Paint you may only have to 
paint your house once a decade. This 
amazing new paint discovery is made 
with “Lucite” acrylic resin, similar to 
the acrylic resin used so successfully 
in the longer lasting “Lucite” Auto 
Finishes. 


Du Pont scientists have tested it for 
years in all kinds of weather, in all 
parts of the country. These tests proved 
that it will last 50% longer than con- 
ventional house paints when applied to 
properly prepared wood or masonry 
surfaces. “Lucite” House Paint also 
provides excellent resistance to n 
ture blistering, a real problem for 
many homeowners. 
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How to Make Your House Paint 
Job Last 50% Longer 


To gain the maximum benefits of 
extra durability and blister resistance 
from the use of this amazing new house 
paint, you should start your painting 
from a bare wood surface. This may be 
either new wood or old wood from 
which the previous coats of paint have 
been completely removed 
such bare wood surfaces should first 
be primed with the specially formu- 
lated Du Pont Blister-Resistant Primer. 


However, 


Following this, simply apply two coats 
of “Lucite” Acrylic House Paint. 


Performance over previously painted 
surfaces will be determined largely by 


SERVES AS PROTECTIVE LUCITE® SHIELD FOR HOUSE. 
Because of the hard, sm Lucite” surface 


Another Big Advantage of New Du Pont “Lucite” Acrylic House Paint: 


FAST DRYING 


First top coat dries in 30 minutes, 

1 moving your ladder 
staging or scaffolds. By the time you 
finish painting a section, it will be 


dry for a second coat 


Immediately after using, clea 
a cinch with the new Du Por 
Acrylic House Paint. Frest 

wipe off with a damp cloth 


To clean 


your brush, roller and hands, just use 


Paint dries before dust or bugs can 


damage the surface. 


APPLY TWO COATS IN ONE DAY 
Save time 
Save money 
Finish the job faster for savings 
now, as well as for years to come 


water under the tap. No irritat- 

No mess or bother 

st exterior house paints, 

Lucite” can be 


water when necessary 


thinned with plain 
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LUCITE’ DOES WONDERS 


FOR STUCCO, MASONRY 


Du P 


DU PONT LUCITE® 
GIVES WHITEST WHITE, 
16 SMART 
FADE-PROOF COLORS 


Because of the crystal-clear acrylic resin 
in “Lucite” House Paint, colors are 
wonderfully true and beautiful. The 
tough resins help protect colors from 
fading in the sun and also from weath- 
ering. The white is especially brilliant, 
and reflects sun heat, keeping your 
house cooler in the summer. Not only 
does it last longer than other whites, it 
also does not “yellow.” In addition to 
longer lasting white, “Lucite” comes 
in 16 lovely colors to give your home 
new warmth and distinctiveness. These 
colors may be intermixed to provide 
still greater variety 


“LUCITE” PAINT 
WON'T CHALK-STAIN 
ADJACENT DARK BRICK 
AND MASONRY 


The chalk-resistant properties of the 
new “Lucite” Acrylic House Paint keep 
it from running down and discoloring 
dark walls or masonry the way many 
house paints do. Its long-lasting velvety 
sheen minimizes dirt collection and 
helps hide surface imperfections like 
scratches or holes. 

The tough acrylic resins in the finish 
help resist driving rains, snow, ice, 
baking sun, sea air, salt water spray, 
alkali, mildew and smog. Hou 
that freshly painted look y 
with the new Du Pont “Lucite” Acrylic 
House Paint. 


YOU CAN NOW 
PAINT RIGHT AFTER 
SHOWERS OR DEW 


With the new Du Pont “Lucite” Acrylic 
House Paint, you don’t have to wait for 


the house to dry after heavy morning 
dew or sudden showers. It applies eas- 
ily over damp surfaces. And sets up 
quickly to resist water spotting. How- 
ever, the alkyd-base primer should al- 
ways be applied over a dry surface. 


PAINT BLISTERING PROBLEM NOW; 


BLISTER 
RESISTANT 


Wood prime 


49 wire 


Blistering, long the homeowners’ big- 
gest headache, now gives way to the 
chemical research that created Du Pont 
LUCITE® Acrylic House Paint. Used 
over new Du Pont Blister-Resistant 
Primer, on new wood or on old surfaces 
from which the paint has been removed, 
it resists unsightly blister damage. 


Blistering is usually caused by mois- 
ture vapor from inside the house—from 
the shower bath, the laundry and from 
cooking, or from rain entering through 
cracks and other openings in the sid- 
ing. This vapor sometimes works its 
way through the wood. Ordinary paint 
on the outside of a house forms a film 
that moisture can’t get through. This 
moisture often pushes the paint away 
from the wood and causes the paint to 
blister. 


This new Du Pont paint system pre- 
vents blistering two ways 


1. The new primer penetrates deeply 
and adheres to the surface excep- 
tionally well 
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2. “Lucite” is porous enough to allow 
the moisture vapor inside the wood 
to escape without causing blisters. 


If the present paint on your house is 
blistering, the old paint film must be 
completely removed and the bare wood 
thoroughly sanded. If this is not done, 
blistering is apt to recur on those sec- 
tions where the old paint has not been 
removed. 


Eliminate, as far as possible, the 
sources of excessive humidity or mois- 
ture within the structure. Caulk cracks 
and other openings in the siding. Vent 
to the outside the moisture vapors from 
laundry dryers, shower baths and 
kitchens. Clean out clogged gutters. 

Apply Blister-Resistant Primer and 
one or two coats of “Lucite” Acrylic 
House Paint. DuPont tests indicate that 
this finishing system solves the blister- 
ing problem in about 90% of the cases. 

Ask your Du Pont Paint Dealer for 
free folder of 16 beautiful “Lucite” 
colors and painting instructions. 


OLVED BY DU PONT LUCITE® HOUSE PAINT OVER NEW PRIMER 


Laboratory Blister-Test shows how regular house paint, on upper panels, blisters under abnormal moisture 
Conditions. Panel, lower right, painted with “Lucite” Acrylic House Paint over DuPont Blister-Resistant 
Primer, shows no sign of blistering. 


LUCITE® PAINT SYSTEM 100% 
SUPERIOR OVER YELLOW PINE 


Paint manufacturers have long recognized that one secret of durability is a good 
primer. Du Pont Laboratories developed Blister-Resistant Primer to give maxi- 
mum protection over any kind of wood . . . including yellow pine. 


The new primer contains DULUX® alkyd resins and special solvents to 
assure deep penetration. It gives excellent adhesion over yellow pine . . . 100% 
more effective than any conventional paint. It also offers maximum resistance to 
unsightly moisture blistering, cracking and peeling when used over new or un- 
painted wood and top-coated with Du Pont “Lucite” Acrylic House Paint. 


183 


Before You Paint. . IF YOURS IS 


Read the Answers A WOOD HOUSE 
to These Painting Questions 


LUCITE® works such wonders on wood 
and masonry that it deserves to be used 
properly. 

If you’re planning to apply new paint 
over old, remember this: the durability 
of your paint job will depend consider- 
ably on what happens to the old paint 
underneath. This is true of any paint 
you apply. If the old paint film breaks 
away from the wood or masonry, or is 
so old and powdery that the new paint 
can’t penetrate to a sound foundation, 
your new paint job probably will not 
last long. 


If you use “Lucite” according to the 
recommendations in this booklet, you 
can expect a bonus of many years of 
extra durability. We realize that cir- 
cumstances may prevent you from go- 
ing to this extra effort. If this is the 
case, we'd like to suggest that you use 
one of the other fine Du Pont House 
Paints that your Du Pont Paint Dealer 
will recommend. For years, these fine 
products have earned the high praise 
of painters and homeowners, because 
they consistently afford lasting dura- 
bility and good appearance. 


Read carefully the questions and 
answers given here. They'll help clar- 
ify whether you should use “Lucite” or 
one of the many other performance- 
proved Du Pont House Paints. 


it’s mot necessary to use primer again. 
dust make normal surface preparations 
and apply one or two coats of LUCITE® 
House Paint right over the old coat. You'll 
have a beautiful new finish that will give 
you maximum durability and lasting good 
appearance. 


Q. What do you recommend for a one- 
coat paint job over a previously painted 
surface? 


A. Here's one instance in which “Lucite” 
can’t help you. However, any of the out- 
standing Du Pont House Paints described 
in the box (below) may be suitable. Your 
Du Pont Paint Dealer will be glad to 
recommend the paint that fits your needs 
oxactly. 


‘A DURABLE DUPONT HOUSE PAINT FOR 
EVERY EXTERIOR SURFACE 


In addition to “Lucite, Ou Pont research | 
has developed a variety of other durabie 

house paints especially designed to protect 
every exterior surface of every house. Thus 
your DuPont Paint Dealer can outiit you 
with exactly the right paint for the job 


NO, 40 OUTSIDE WHITE HOUSE PAINT: A 
self-cleaning, paint for all-wood houses. This 
durable finish starts white and stays white 


| wo, at oursine wire wouse Paint: The 
preer saab gawk Migs ding 


NO. 42 CHALICRESISTANT HOUSE PAINT: A 
durable, ready-mised exterior finish ideally 
suited for houses that are part wood, part 
masonry or stucco. Won't stain adjacent 
surfaces; may be tinted with Du Pont Custom 
Tinting Colors for hundreds of attractive 
shades. 


“DULUX" STUCCO, SHAKE AND SHINGLE 
PAINT: A durable protective and decorative 
finish that seals out moisture penetration 
preserves distinctive texture of original 
surfaces. 


COLOR-FAST OUTSIDE HOUSE PAINT: 18 ex 
citing Du Pont colors to give your home new 
warmth, distinctiveness and individuality 
Excellent brushing qualities for swift, easy 
application, 


IF YOURS IS A STUCCO 
OR MASONRY HOUSE 


QUESTION. What is the recommended 
system for new masonry? 


ANSWER. Allow new masonry surfaces 
to age thirty days. No special primer is 
required—simply apply two coats of 
“Lucite” House Paint directly to the ma- 
sonry surface. Wetting the surface before 
applying the first coat is suggested, par- 
ticularly during hot weather. 


Q. What. preparation is necessary before 
repainting over previous coats of paint? 


A. First, completely remove all dust, dirt, 
efflorescence and loosely adhering and 
powdered old paint by sanding or wire 
brushing. Then, if old finish shows good 
adhesion and only light chalking, simply 
apply two coats of “Lucite” House Paint. 
If old finish is in average to poor condition, 
follow the recommendations given below. 


Q. When is primer necessary for masonry? 


A. You should use primer on any masonry 
surface in average to poor condition. If 
old finish shows medium chalking and 
only slight pecling or erosion, apply a 
primer coat of DuPont 919 Masonry 
Surface Conditioner, followed by one or 
two coats of “Lucite” House Paint. Old 
water-soluble coatings such as white- 
wash and calcimine, which show exces- 
sive chalking, peeling and flaking, should 
be completely removed by sandblasting 
or power wire brushing. 


This also applies to cement coatings in 
similar condition. Following removal of 
the old finish, apply one coat of 919 Ma- 
sonry Surface Conditioner and one or two 
coats of “Lucite”, 


Lucite 


ACRYLIC 


House Pain! 
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HOW TO MAKE A 
Transistor 
Dwell 
Meter 


Accurate setting of dwell angle 
is vital for a smooth engine. 
This meter puts it on the nose 


By E. F. Lindsley 


‘THIN dime was once the accepted 

tool for adjusting breaker points. 

Now, of course, even a shade-tree 
mechanic has a feeler gauge. A real tech- 
nician may struggle with a dial indi- 
cator for nth degree tune-ups. But, at 
best, setting the point gap is a backward 
approach. The real object of the adjust- 
ment is to control the time of current 
build-up in the ignition-coil primary. The 
actual measurement of this is the dwell 
angle—the number of degrees through 
which the cam rotates while the points 
are closed. 

Incorrect dwell angle can cause mis- 
firing at low speeds if it’s too large, or 
misfiring at high speed if it’s too little. 
Worse, it changes the timing if it’s off in 
either direction. An error of, say, three 
degrees in dwell angle will throw the 
timing off three degrees, 

Gapping the points accurately can 
indirectly give you the proper dwell pro- 
vided a couple of mighty big ifs don’t 
interfere: 

© If the contact surfaces are smooth. 

© If no mechanical variations sneak in 
at different engine speeds. 

Dwell meters measure dwell angle di- 
rectly—eliminating all the vagaries of 
the indirect, gap-measuring method. Since 
the measurement is made while the en- 
gine is running, it can also show up 
troubles like wobbling distributor shafts 
or sloppy breaker plates. 

Many excellent dwell meters are on the 
market at prices ranging from $15 to way 
higher. For less money, and more fun, 


PRECISE DWELL ADJUSTMENT with a dwell meter 
is easy for anyone. It is especially handy on cars 
that have external point adjustment. On these, 
you don’t need to open the distributor. 


you can build one that will be as accurate 
as the care you use in building it. For 
this one, I spent about $8 on the elec- 
tronic parts, and scrounged the incidental 
hardware, plywood, etc. from around the 
shop. 

Laying out the parts. The physical 
layout is not critical. An experienced 
radio builder can easily squeeze the parts 
into a much smaller package. I took 
plenty of room and made up a separate 
circuit board for the small parts so you 
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How to lay out and mount the parts for your dwell meter 


SIMPLE TRANSISTOR CIRCUIT can be ar 


ple size and shape case. 


TERMINAL WIRES of the v 
ened through the he 1d connections sol- 
lered on the other side. Use longer flexible 
wires for connections to meter and switch. 


ious components are 


don’t have to be a soldering-iron virtuoso 
to duplicate the one I made. 

I dumped the parts out on a piece of 
shirt cardboard and pushed them around 
until I found an arrangement that seemed 
reasonable. Everywhere it looked as if a 
wire could be poked through a hole to 
secure the component and provide a con- 
nection on the other side, I made a pen- 
cil dot. With the layout completed, I 
clamped the cardboard to a piece of stiff 
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CARDBOARD LAYOUT serves as a drilling tem 
cee of stiff fiber insulating board 


SUBPANEL IS MOUNTED by screws into the meter 
bracket. Switch and meter are mounted on front 
cover |. The shaft of the adjusting potenti- 

ometer extends through a hole in the cover. 


fiber insulating board and drilled through 
at each pencil dot. The components were 
simply and securely mounted by poking 
their wire leads through these holes and 
bending them over tight against the other 
side. Appropriate wires were twisted to- 
gether and soldered to complete the cir- 
cuit board. Thus, all the components 
were on one side and alll the solder joints 
on the other. There was nothing that 
could shake loose. 


1 40,000.chm potentiometer 
1 25.mfd., 200-0. cupacitor 1, capacitor 


ss battery 


3 470-0hm, "Yorwett resistors 


The battery clips were made from two 
strips of brass from an old light socket. 
These were riveted to the board with eye- 
lets, Battery terminals were snipped 
from an old portable radio and soldered 
to the strips. Be sure you get the posi- 
tive and negative terminals right. One 
shot in reverse can ruin a transistor for 
keeps. 

The instrument-box cover is made from 
Formica, and for the box itself, I used 
plywood. 

Dry run. After soldering up and re- 
checking the wiring, give your meter a 
dry run to see that all is well. Clip one 
test lead to the primary terminal on 
either the distributor or coil and the 
other to ground. Turn the instrument on 
and ease the adjusting knob around until 
the needle barely tickles the pin at the 
right end of the scale, Start the engine. 


Can BATTERY 


If your ignition system is in fairly nor- 
mal health, the needle should drop back 
to the mid-scale region. If nothing hap- 
pens, interchange the test-lead clips. If 
still nothing happens, you've gone astray 
in your wiring. 

A good feature of this instrument is 
its ability to ignore minor electrical dif- 
ferences in the ignition system. I tested 
it on the bench and on various cars. Six 
or 12 volts makes no difference. Neither 
do normal variations in point resistance. 
Some cars have negative grounds, some 
positive. Merely interchanging the test- 
lead connections takes care of this. 

Final calibration determines the ulti- 
mate usefulness of your dwell meter. 
Happily this is not as tough as it may 
seem at first. 

A range of 20 degrees to 40 degrees 
will handle any practical job on any en- 
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How to calibrate your dwell meter before making a new 


oints to open and close at each 
‘eral precise locations, Dwell angle is the 


gine. So there is no need to calibrate to 


the extreme ends of the scale. Fortu- 
nately this range yeu will use—right out 
of the middle of the scale—is also the 


range of greatest accuracy for a meter 
and circuit of this type. The scale divi- 
ns will tend to squeeze together at 
either end but, since you're not going to 
use these extremes, there is no need to 
fret about it. 

Knowing the angles. Think a minute 
and you'll come to the conclusion that a 
six-lobe cam on a six-cylinder engine can 
approach a maximum dwell angle of 60 
degrees (360 degrees divided by six 
equals 60 degrees). An eight-lobe cam 
used on an eight-cylinder engine divides 
out to 45 degrees. Hence, midpoint on 
the scale is about 30 degrees for a six, or 
22.5 degrees for an eight. In practice, 
with the usual dwell angles, this puts the 
working range in a general midscale area. 

‘The easiest way to calibrate is to per- 
suade an amiable garageman to let you 
check it out with his commercial meter. 
Prepare your meter ahead of time by re- 
moving the cover and taping a piece of 
paper over the existing meter scale. Make 
a set line on the paper just short of full- 
scale needle deflection. Before calibration, 
and each time before using the meter, 
turn the adjusting knob until the needle 
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ints close” 
meter cor 
sition ac 


degrees indicated at * 
is open.” Run engine wit! 
nd then mark the needle 

ly on the temporary meter sc 


lines up with this mark when the meter 
is turned on. 

To make the meter useful for all en- 
gines, you'll need to lay out only two 
scales—one for six cylinders and one for 
eights. Fours are taken care of by using 
the eight-cylinder scale and multiplying 
by two. 

Bench-run both a six- and ht-eyl- 
inder distributor. Adjust each in turn to 
30, 35, and 40 degrees of dwell 
angles. Each time you get the adjust- 
ment pegged using the commercial meter, 
hook up your home-grown job and mark 
the needle position with a pencil. Later, 
you can ink up a more handsome scale 
and carefully paste it in exactly the same 
position. 

A distributor-shaft pointer. If you're 
bashful about imposing on your local 
garageman, another. avenue is open. It’s 
a little more tedious, but the results can 
be just as accurate. Make a cardboard 
ring to fit snugly around the distributor 
housing. Use a protractor to mark off the 
degrees (0 to 60 for a six; 0 to 45 for an 
eight). Bend a pointer of stiff wire and 
snap it on the distributor shaft. Set the 
points to give various dwell angles as 
above. Each time, replace the rotor and 
distributor cap and run the engine. With 
the meter connected, mark the corre- 


™ 


permanent scale for it 


PERMANENT SCALE is inked by transferring the 
markings from the temporary scale. Spaces be- 
tween check points can be marked off in equal 
divisions. Paste scale accurately in place. 


sponding needle position with a pencil. 
The dwell angle is the difference in the 
indication on the cardboard scale be- + 
tween the points at which the breaker 
points close and open, You can use the 
meter to establish the exact point of 
closing and opening. It will show the 
make and break if the ignition is on 


marked, it’s easy to space off divisions 
in between. Theoretically, these are not 
perfectly linear, but you'll be so close 
your car will never know it. 

Check the manual. To obtain full 
value from your dwell meter, check your ! 
car's shop manual for recommended - 
dwell angle. They vary stightly from one 
make to another. Ordinarily, you'll find 
that four-cylinder engines call for about 
40 degrees, sixes about 38, and eights 
about 28. If the needle flickers when the 
engine is gunned, or if the needle moves 
and doesn’t settle back to the same point, 
suspect a worn distributor-shaft bushing, + 
a sloppy breaker pivot, or a breaker plate 
that wallows in its supports. Until such 
defects are repaired, the car cannot be 
properly tuned. 

A final word—remember that changing 
the point setting (dwell angle) also 
changes ignition timing. Always reset 
timing after adjusting the points. 


SWING DOWN 
WHEN DESIRED 


Fold-Down Planing Stop 

‘Tinep of nailing stop strips to the 
top of your workbench, only to wrench 
them up the next time you need the 
full flat surface? Here’s a stop that 
folds out of the way when not in use. 
Run vertical grooves across one face of 
a two-by-six to take the most common 
stock thicknesses. Recess this into the 
bench top, hinging it to a two-by-four 
block secured to the end apron. If your 
bench top projects more than the thick- 
ness of the stop, rabbet a seat for the 
turn-button on each side of the notch. 
—Victor Lester, Albany, N. Y. 


Emergency Punch from Spike 

A prick punch can be improvised 
quickly by making two bends in a 
spike about an inch apart. The result- 
ing shoulder receives the hammer blow 
while your fingers safely grip the 
canted shank.—G. E. Henry, Milwaukee. 


7 
LEANING MAKES IT TURN, coed finds as 
she grips Richardskeeter's handle for sup- 
port. Speed of L4-pound scooter can be 
set at 3 to 12 m.p.h. She st 


right front drive wheel off 


POWER UNIT rides ahead of the front 
wheels in a bracket that turns with them. 
‘On lett side is the fan and the chain con- 
necting engine shaft to countershaft. 
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A Model- 
Plane 
Engine 
Runs My 
Scooter 


By Louis R. Richards 


Just lean, and the little scooter 

goes in that direction while you 
hang on to the handle. It speeds up to 
12 mph. It’s even been to college: I in- 
vented it doing product-design work at 
the Illinois Institute of Technology. 

This “powered footprint” vehicle is 
similar to the roller-skate scooters kids 
nail together. But steering one was al- 
ways tough, if not impossible, so that 
was the first thing I tackled, Figure roller 
skates—they have wheels that pivot 
proved to be the simplest answer. 

I riveted two figure roller-skate trucks 
to adaptor plates and bolted these in 
turn to an aluminum platform, with the 
trucks facing one another. The fiber skate 
wheels would have worked all right, but 


to get a smoother ride, I replaced the 
CONTINUED 


R=" the Richardskeeter is fun. 
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RIGHT SIDE OF POWER PLANT has final drive 
chain from countershaft to wheel sprocket, a 
Battery case for ignition (large tube), and car- 
buretor. Thin tube is carburetor air intake. 


WITH HOUSING REMOVED, mounting bracket is 
visible—it’s welded to the skate truck. Bracket, 
housing, platform, and handle are aluminum. 


INVENTOR TANKS UP on model-engine fuel that 
carries him a mile for eight cents. He'd like a 
similar gasoline engine for more economy. 
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fiber wheels with rubber ones from casters. 

‘The skate wheels had ball-bearing hubs 
(which I wanted), whereas the caster 
wheels had sleeve bearings (which I 
didn’t want). The fiber wheels came off 
their hubs easily. I knocked out the 
sleeve bearings and enlarged the holes in 
the rubber wheels to fit the skate hubs. 

Front-wheel drive, with the power plant 
ahead of the front wheels, kept the cen- 
ter of gravity low and the drive train 
short, I made the power unit turn with 
the front wheels by welding the power- 
plant bracket to the front skate truck. 

The heart of Richardskeeter is a $40 
McCoy 60 model-plane engine. I chose 
it because its ball-bearing “mains” can 
stand up under the thrust of a chain 
drive. Normal engine r.p.m. is 17,000. 
This is too fast for a scooter. Gearing it 
down enough would have been compli- 
cated and expensive. Slowing the engine 
seemed like the best bet, but there was 
no throttle. 

‘The carburetor I turned out on a lathe 
was completely new except for the Mc- 
Coy 60 needle valve and split nut. This 
became the air-intake control valve. An- 
other needle valve metered the fuel. To 
improve speed control further, I put an 
adjustable exhaust restricter in a home- 
made muffler. Adjusting the three valves 
together throttles back the engine to a 
minimum of 6,000 r.p.m., a maximum of 
8,000—about 4 and 1% hp. respectively. 

Fuel is carried ina *model-plane tank 
under the carburetor. Short lengths of 
plastic hose on the fill and vent pipes 
keep fuel from sloshing out. I moved the 
outlet pipe so the plastic fuel line could 
run directly to the carburetor. 

Hidden behind a housing, the engine 
needed extra cooling. A 414”-diameter 
fan made of ,';” sheet metal took care of 
that. I silver-soldered the fan's center 
directly to the drive sprocket. 

Ignition was the easiest part—a flash- 
light battery hooked up to the glow plug 
through a switch. To start, I simply flip 
on the switch for a moment and push off. 
The plug heats up and fires the mixture 
as the drive wheel turns the engine over. 

‘To transmit power from engine drive 
shaft to right front wheel, I used a coun- 
tershaft with chains and sprockets. Over- 
all gear ratio: 6:1. There is no clutch. 
You stop by lifting the drive wheel off 
the ground, go by setting it down. 


Knowing these ingenious tricks 
makes it easy to master— 


The Many 
Angles 

of the 
Table Saw 


By R. J. De Cristoforo 


OU can be a bit off in sawing a miter 
Yy and the two pieces will mate perfectly 
But even so, they may not form a 
true right angle. Put four such corners 
together in a cabinet or picture frame and 
you'll see why there'll always be a market 
for patching putty 
Sawing accurate angles needn't be fussy 
if you know the correct setups for each 


‘BLADE STRAIGHT + MITER GAUGE TILTED = MITER 


pe 
= //5 ; 
BUDE TILTED fj’ + MITER GAUGE = 7, 
7 i THTED 


= COMPOUND CUT 
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Every angle-cutting problem has an answer. Here are ways 


SET ACCURATE ANGLES on your miter gauge by 
marking the saw table ahead of time. Use a 
ball-point pen to lay out the most commonly 
used angles. Adjusting the miter gauge to these 
lines is then faster and more precise than rely- 
ing solely on the miter-gauge scale. 
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“IMPOSSIBLE” ANGLES can be made this w 
Where pieces are too large to use a miter gauge 
tack a narrow wood strip to the underside 
parallel to the cutting line. The strip rides in 
the miter-gauge groove and holds the work 
steady no matter how long the cut is. 


Cross-beveling narrow strips calls for this upright jig 


CROSS-BEVELS at less than 45 degrees must be 
made with the work held vertically against the 


U-shaped jig 
1 the work firmly 
a true cut, 
fence waved 


LONG TAPERS ARE EASY with this notch “POCKET” GUIDE ace’ 
Work is held i de, shaped pieces too smal 
then is revers a cutout in a board to n 
the second no work, leaving the part to 
‘Amount of tapor is coutrolied. truding. Then just dro) 


(arrows) and the length of the jig. pocket and slide the guide 


How to make splined joints the easy way 


VES IN BEVELS is normally a nasty 
hard to hold the work at 
correct angle while you saw it, This slotted 
cut to match the bevel angle, autom 
holds the work at the proper slant while y 
slide it over the blade. This makes it easy to 
cut grooves for splines, which must be absolute- 
ly perpendicular to the bevel. 


ig the fence. 
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Pattern sawing turns out duplicate shapes fast 


COMPLICATED ANGLES can be cop- 
ied quickly this way. Cut a pattern 
and tack it to a slightly oversize 

The pattern rides along 
the jig clamped to the fence, dupli- 


PATTERN 
work 
s\ oven cur 
OVERSIZE 


JU- = ay 


PIE-SHAPED SEGMENTS slued together form lamp 
columns, trays, or lathe turnings. If yo 
center hole for a lamp cord, cut off tips of the 
wedges. Hollow columns for planter bo: 
be made with thin LOdegree segments, as at 
right. Cut a five-degree bevel on each side. 


type and the special jigs that make them 
come easily. You cannot, for instance, 
cut a 30-degree cross-bevel with the work 
flat on the saw table—the blade won't 
tilt that far. But you can do it if you 
hold the work up against the fence as 
if making a rip cut. This is impossible 
to do by hand, but one of the jigs shown 
here makes it easy. 
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Cutting long, finicky tapers is an- 
other job that driv people crazy. 
It needn't. Again, a 

it almost foolproof. 
ups make it possible to solve any angle- 
cutting problem. For accuracy, never 
rely solely on your saw settings. Make 
trial cuts on scrap first and you can be 
sure the real thing will be perfect. 


Short Cuts 


and Tips 


Toaster Timer Makes Delayed-Action Light Switch 


‘Tue timer from an old toaster made 
the delayed-action switch in my garage. 
Rated at about 1,000 watts (the case with 
most toasters), it can carry the load of 
the garage light, an outdoor spotlight, and 
several outside door lights. The delay ac- 
tion leaves the lights on long enough for 
me to close the garage door, walk to the 
house, find my key, open the door, and 
get inside. 

Any toaster with a timer, whether auto- 
matic or manually operated, can be used. 


Nonslip Ladder for a Garage 


A sort, straight ladder will give you 
easy access to the overhead storage 
space in a garage. To keep the ladder 
from slipping, attach angle braces to the 
top ends with 114” wood screws. When 
not in use, the ladder can be hung out of 
the way from the top of a wall.—Arthur 
N. Nelson, Kansas City, Mo. 


>PPIr you want to know the proper 
learance-hole diameter for a number- 
size machine screw, here’s how to figure 
Thirteen times the screw number plus 
60 gives the hole size in thousands of an 
inch. Example: For a No. 6 screw, 13 
times 6 is 78, plus 60, equals 138 (thou- 
sandths of an inch). A No. 28 drill (di- 
ameter 140”) will do the job—Joseph 
Whitehill, Easton, Md. 


Mine was operated by a lever. I removed 
it, extended the shaft outside the toaster 
base, and put on a radio knob, For the 
BX electrical connection, I drilled a hole 
in one end of the base. To allow for 
manual operation of the lights, I installed 
a 15-amp toggle switch hooked up in 
parallel with the toaster switch. A cover 
for the toaster base of 1/16” aluminum 
completed the job. A full turn of the 
knob sets the timer to start the cycle— 
Robert Micals, Freehold, N. J. 


ANGLE BRACES 
SCREWED TO TOP 
ENDS OF LADDER, 


New Ideas in Photography 


‘These ¢ ly: (from left) Brownie Starmatic, Kodak Automatic 35, 


How the Dependable New Electric-Eye 


Two different systems— 
same picture-perfect results! 


as give you better pictures automati 


Hottest still and movie cameras today are the 
ye models that read the light and 
set their own lens openings. 


new electric 


For dependability and trouble-f 
Kodak engincers have cr 
tems— 
eras. Y 
larger 
than 
For still cameras: a control needle. Kodak 
and Brownie automatic still camera diaphragm 
movements take no power from the photocell. 
Current from the cell simply positions an expo- 


¢ operation, 
two control sys- 


for still cameras, one for movie 


u need two, because still cameras have 
phragms. ‘Thi 


photocell can supply 


y demand more power 


So precisely balanced is the rugged photo- 
electric “brain” of the Brownie Starmatic 


sure-control needle! And the needle position mera, that a human hair can be used to 
decides how far the lens will open when you move the meter needle through its full range, 
press the shutter release In actual on photocell (A) generates 

‘The simplest of the automatic cameras working Hah aaah pois eecrentc ka OoN om 


leased, 
ing. 


ing the needle (C), When shutter is 
position of needle determines lens ope 


this way is the Brownie Starmatic. Shoot in bright 
sunlight, the lens “squints” as your eyes do. 
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“Picture it now—see it again and again” 


Kodak Cine 


Cameras Work 


Shoot on cloudy days, the lens opens up. 
automatically, No focusing. Y 
or slides, 12 pictures to a roll 
at your Kodak dealer's. 

The more advanced Kodak Automatic 35 
nera has an f/2.8 lens, the fastest ava 
‘on any automatic still camera. So it gives you 
more freedom in a wide range of light condi- 
tions, from dawn to sundown. For flash shots and 
effects, set the camera on “manual” con 
trol and choose your own lens ope! 
film advance, easy loading. Costs only $89.50. 


Automatic Turret, Kodak Zoom 8. 


And all 


pshots 


ost? Only $36.50 


speci 


For movies: lightweight blades. Movie cam- 
eras have a featherweight, counterbalanced dia- 
phragm directly on the meter needle (sce box, 
upper right). The lens opening then adjusts 
continuously, as you “pan” across a scene. 
With the Kodak Cine Automatic Turret Cam- 
era, //1.9, you can follow your subject from sun 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


‘SEE KODAK'S “THE ED SULLIVAN SHOW™ AND “OZZIE AND HA\ 


A teardrop-shaped diaphragm provides 
accurate exposure control for the Kodak Zoom 
8 Camera. Light on photocell (A) generates 
current which goes through selector switch (B) 
and resistors for various film speeds. Current 
then flows into galvanometer (CG) and swings 
diaphragm (D) to admit correct amount of 
light (E) to the film, 


to shade without stopping to adjust the lens once. 
You can also use the meter independently, and 
lock the lens diaphragm at any setting. And it 
can be set for faster movie films than are now 
available. So it will be up-to-date for years to 
come. Three-lens turret gives you regular, wide- 
angle, and telephoto shots. Only $124.50. 

For the same dependable exposure control, 
with dramatic new zoom effects, choose the 
Kodak Zoom 8 Camera (Automatic //1.9). You 
can catch your subject in motion—then zoom in 
for a close-up without interrupting the action or 
changing your position. Zoom 8 lens also takes 
normal, wide-angle, and telephoto views—like a 
three-lens turret camera, $139.50. 
sk your Kodak dealer for a demonstration, 
Prices ore list include Federal T: 


and are subec to change without noice 


Only a bi 


eye syste 


jonth H.P. operates Kodak electric- 
ns, because bearings and 
pins are made with “watch-jewel” 


ing pins above hi 
ach points as LP 
phono needle shown, 


er 


h) Dont start the season with a 


>) hard-starting, rough-running, 
S } lazy motor 


See what a difference new spark plugs can make! 


Don't let worn spark plugs spoil your fun. Give your ‘ 

motor new pep, power and performance—with a new 

set of Champion marine spark plugs. Remember — DEPENDABLE 

a motor can’t be peppy with worn plugs. And last 

year’s spark plugs have plenty of wear on them. | CHAMPION 
a 


MARINE SPARK PLUGS. 


It’s so inexpensive to get the sure spark you 
need for power-packed performance. Before you 
take to the water, replace those old plugs with 
new full-firing Champions. See what a difference new 
Champion marine spark plugs can make! be 


EVERY MAJOR OUTBOARD MAKER USES CHAMPION SPARK PLUGS 
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> Hints from the Model Garage 


Roadside snacks can be eaten in comfort 
on these plywood shelves that are stored 
out of the way beneath the front seat. 
‘The shelf shown at left locks firmly on 
the rim of the steering wheel; the one at 
right fits over the glove-compartment door. 


When rear wheels are raised with a jack, 
the parking brakes become ineffective. To 
keep the car from rolling, the four service 
brakes can be applied and held with a 
stepped stick. Cut several steps and use 
the one that gives most pedal pressure. 


If you must work under a car supported 
by a bumper jack, take the precaution of 
placing the spare wheel beneath the wheel 
that’s raised off the ground. If the jack 
should slip or topple, the spare wheel will 
keep the car from crushing you. 


Strips of reflecting tape stuck on the 
edge of the garage-door opening, or on 
the door track if it protrudes, may pre- 
vent a scraped fender some dark night. 
Short strips placed at fender level are all 
you need to indicate clearances. 


CONTINUED 
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More Hints from the Model Garage 


To remove oily road film from the wind- 
shield and make the glass sparkle, try 
baking soda. Sprinkle some on, rub it 
with a cloth or paper towel, and let the 
rain and the wipers carry it off. It won't 
harm the car’s finish. 


A removable screen to keep insects from 
clogging the radiator can be made from 
do-it-yourself aluminum. Make the 
screen first, then fasten two sections of 
aluminum channel to the sides of the radi- 
ator and slide the screen in the channel. 


Cap a trailer hitch to keep it out of the 
weather and free from rust. Slit a rubber 
ball halfway through and press it over the 
hitch when not towing the trailer. Don’t 
use prease; it’s not needed and will cause 
the ball to deteriorate. 
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This under-car creeper has a built-in 
light to illuminate the work area as you 
move around beneath the car. The goose- 
neck arm can be adjusted to throw light 
around corners or behind chassis cross 
members, leaving both your hands free. 


“1 ‘built’ my Chevy to take a hint— 


“You'd be surprised what 
two big brothers can teach 
a girl about cars—especially 
when they’re automobile 
engineers, So when I went 
down to buy my new car, I 
knew what I wanted: an ab- 
solutely automatic car, one 
that would do everything 
for me short of driving itself. 

“Thanks to Chevy's list 
of options (longest in the 
business, my brothers say), 


I've got that dream car 
parked in front of my apart- 
ment house. 


“Naturally, it’s an Impala 
Sport Coupe. (I happen to 
be a fashion model, so style 
is extra important to me.) 


Ta 


I wanted V8 smoothness 
with the economy of a 6— 
and Chevy’s economy V8 is 
just the thing. And I let 
‘Turboglide* do my shiftin; 
for me. Power steering* an 
power brakes*, of course, 
and then Chevy's six-way 
power seat*. Power win- 
dows® are a touch of luxury 
I wouldn't miss for the 
world. Why, I've even pam- 
pered myseif with a power 
radio antenna* and a power 
ashtray!* (Those Chevrolet 
people think of everything.) 

“Cars just don’t come 
much more automatic than 
mine. And even though my 
brothers are mad about 


. aR; & 


jutomatically!" 


sports cars, I notice they 
get a real charge out of driv- 
ing my four-wheeled robot.” 

This is just one kind of 
Chevrolet. There are as 
many other kindsas there are 
people: heavy-duty work- 
horse wagons, outright thrift 
cars, cars that move in utter 
splendor, The point is this 

you can virtually custom- 
build your Chevrolet to suit 
yourself. We'd suggest a trip 
to your nearby Chevrolet 
dealer's soon, . . . Chevrolet 
Division of General Motors, 


Detroit 2, 

Michigan. 
“Optional at CHEVROLET. 
‘xtra coe 


Got a good idea of what you're after in a car? Chevy lets you choose from seven engines, five transmissions, 


regular or Positraction rear axles, special cams, solid or hydraulic valve lifters . . 


« the widest choice of 


options in the industry. And that means you can “build” your personal car to fit you like a glove. 
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Weighty Problem 


By Martin Bunn 


CC]PSN'T that the Allen car?” asked 
I Gus on returning from lunch, 
“What's it in for?” 

Looking at the well-kept ’54 sedan, 
Stan shook his head. “Wish I knew.” 

“Didn't Mrs. Allen tell you?” 

“Oh, she told me,” Stan said, “But the 
more she talks, the less she says. Try 
figuring this. She wants me to beef up 
the springs on the left side—because her 
husband has trouble starting the engine.” 

Gus sat down on a stool, tamped to- 
bacco into his pipe. “Sure, Stan?” 

Stan raised a hand soberly. “So help 
me. Sometimes the engine won't start 
for her husband. So because he’s been 
gaining weight, she wants stronger 
springs on that side, and that will fix 
everything. Gus, is she related to Gracie 
Allen?” 

Gus grinned. “It only seems that way. 
What'll you do on the car?” 

Stan chewed his lip. “See if any spring 
leaves are busted, I guess, and check the 
shock absorbers.” 

“M-mm. What else?” 

Stan turned both hands palms up. “She 
sure wouldn’t like riding on helper 
springs, or airbag boosters.” 

“No,” agreed Gus. “But how about 
checking the engine?” 

A flush spread up from Stan's neck. 
“Honest, Gus, I'd have thought of that— 
just give me time to snap out of what 
she does to me.” 

Not without sympathy, Gus grinned 
at his helper’s retreating back. He too 
had been the victim of Daisy Allen's 
free-wheeling confusion at times. 


HONCHED over a finicky automatic- 
transmission job, Gus was startled 
By a tense hiss at his elbow. 
“Gus! She's back.” 

“Checked out everything?” asked Gus, 
Mees Alen. inerting a ial cotter in 
starter surged and “Everything. Gas, ignition, starter cir- 
the engine roared cuit. That car's got to start. 
into action. Gus fled Nodding, Gus wiped his hands and 
to the wrecker. went to match wits with Mrs. Allen, a 
small, smartly dressed, pretty woman. 


connnueo 07 


“Mr. Wilson, I’m so glad you've fixed 
our car. Mr. Allen has had so much 
trouble—of course it always starts for me 
—but we don’t want to trade it in until 
next year, so I'm just delighted that 
you've fixed it for now.” 

A bright smile signaled Gus that it was 
time to speak. “Not exactly, Mrs. Allen. 
We can’t find anything wrong.” Resist- 
ing an urge to cross his fingers, Gus 
added: “Suppose you tell me what it 
seems to be.” 

“It’s James. I mean, 
he has all the trouble. 
Yesterday at a gas sta- 
tion the engine just 
would not start, and he 
had to leave the car. 
A friend drove me there 
and of course I just 
turned on my key and 
off I went.” 

“Has it happened 
often lately?” 

“Seven or eight 
times. This morning he 
needed the car in the 
city. He tried and tried, 
but it wouldn't start. 
Td have been glad to 
do it for him, but he 
was so upset he simply 
ran off. But it started 
right away for me. It’s 


lar was 
used widel; 
and called 


ish “reals. 
scarce, people 
pesos into 


Where'd it come from? 


DOLLAR: Father of our dol- 
the 


happen again meanwhile, call me and 
Til come over.” 

Daisy Allen wriggled into the driver's 
seat and switched on the engine. It purred 
obediently. “I'll do my part too, Mr. 
Wilson.” 

“Your part?” asked Gus. 

“Of course. I'm putting James on a 
strict diet, starting tomorrow.” 


NEXT morning the phone rang early 
at the Model Garage. 

“This is Jim Allen,” 
a grumpy voice an- 
nounced. “You checked 
my car yesterday. It’s 
dead in traffic in Sta- 
tion Square. Police 
won't let me catch my 
train until it’s towed 
off.” 

“Tm on my way,” 
promised Gus. 

The sight of the traf- 
fic snarl at the railroad 
station made Gus wince 
guiltily. The police 
helped him jockey the 
wrecker to the stalled 
car, where he found an 
angrily impatient cus- 
tomer. 

“Chap cut in front of 
me,” explained Allen, a 


his weight.” worth two reals, or, in slang, rotund and peppery lit- 
Gus shook himself in- wo bits.” 11s silver dollar : tle man. “Sudden stop 
wardly. “Mrs. Allen, + minted in’ 1704 ad wo orb. killed the engine. Been 
why do you say it’s his bon-entwined pillars : standing here ever 
weight?” You see them now like thi . $. since.” 
She flashed him a lessesscseseccseesceeees “Think you flooded 
bright smile. “Don't the engine?” 
you see? It only happens when he’s alone “Had this car six years. Know better 
in the car. And it only began since he’s than to flood it. You try.” 


gained weight. With all his weight on 
one side—of course I don’t know much 
about engines, but mightn’t that unbal- 
ance it or twist something?” 

“It happens only when he’s alone, not 
when you're both in the car?” 

“That's right. I often go to the station 
to meet him. Of course I stop the engine, 
but I leave the radio on. Then when he 
gets off the train, I slide over and let him 
drive. He never has any trouble, because 
I'm on the right and help balance things.” 

Gus breathed deeply. “Mrs. Allen, 'd 
like to check your car again, but first I 
want to talk to your husband. If it should 
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Silently Gus got in. The ignition key, 
one of a big bunch, was still in the lock. 
He tried the starter, then floored the 
throttle while cranking, to clear out any 
excess gas. There wasn’t a pop of response 
from the engine. 

“Tow it away before I get a ticket,” 
ordered Allen. “I've got to go.” 

Reaching in, he yanked out the igni- 
tion key, detached it from the score or 
more on’ the chain, gave it to Gus, and 
stalked off. 

Gus pocketed the key and turned to 
hitching up the wrecker, while rush-hour 
traffic wove parentheses around him. 


CONTINUED 


ONLY A SPECIALIST CAN 
CLEAN A CARBURETOR 
THE WAY IT SHOULD BE CLEANED! 


America's 

number one 
original equipment 
carburetors 


ROCHESTER BURETORS 
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“Don't bother, Mr. Wilson,” a lilting 
voice called out. “I'll drive it.” 

Gus almost dropped the tow hook. 
“Mrs, Allen! How did you get here’ 

The lady alighted from a taxi in mid- 
street. “My friend Judy Stone was driv- 
ing by when James got stuck. She phoned 
me, and I hurried over.” 

“It’s no use,” Gus protested. “I just 
tried it, Mr. Allen wants it towed away 
before he gets ticketed.” 

Daisy Allen, now in the driver's seat, 
rummaged in her handbag. As a police- 
man approached ominously, she pulled 
out a tiny keycase. 


“Stay 


Mrs. Allen,” 
hastily. “I'll have you in tow in. . . 
Mrs. Allen's small fingers inserted and 
turned the key. The starter surged. The 
engine roared into action. 
Gus fled to the wrecker. 


said Gus 


put, 


POTTING Mrs. Allen as she drove in, 
Stan deftly vanished. Gus courteously 
opened the car door for her. 

“There, Mr. Wilson. Now you can 
take care of everything,” she said. 

“Uh—yes, after I find out why it 
started for you and not for me.” 

She peered up at Gus. “You're taller, 
but you weigh as much as James. That's 
why. Oh, I'd better leave my ignition 
key with you.” 

“Mr. Allen gave me his.” 

“Not that terrible bunch he carries, I 
hope. He needs all those keys at the 
plant, but they always put holes in his 
pockets, If he’s forgotten—” 
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Smiling patiently, Gus held up the 
ignition key Jim Allen had given him 


ETERMINED to leave no diagnostic 
stone unturned, Gus himself checked 
the fuel system from tank to carburetor, 
inspected the points, tested the plugs, 
condenser, and under-hood connections. 
He squirmed under the dash with a light 
to see that ignition-switch connections 
were tight. They were. As Stan had said, 
this car had to start. 

As Gus crawled out, the light fell on 
a crazy pattern of scratches under the 
ignition switch, caused no doubt by 
Allen’s heavy bunch of keys. 
Keys heavy enough to tear 
holes in pockets! 

Gus inserted the single key, 
started the engine. Then he 
hung the droplight in the eye 
of the key and swung the light 
gently. 

‘The engine cut out at once. 

Late that afternoon, James 
Allen appeared at the Model 
Garage. “Got an early train,” 
he explained. “Found the trou- 
ble yet? 

“It was a worn ignition 
switch,” said Gus. “We put in 
a new one.” 

“A worn switch? How come 
it always worked for my wife?” 

“That’s what stumped us at 
first,” said Gus. “Your wife left her keys 
with the car, and with them the ignition 
checked out fine. But your heavy bunch 
dragged on the ignition key so hard 
that it wore the switch innards, and 
finally moved them apart enough to break 
the circuit.” 

“I'll be darned. Yes, when she meets 
me at the station she leaves her key in, 
and I use that. Why, you could have 
driven my car away instead of towing it!” 

Gus cleared his throat. “She did,” he 
said. “There'll be no tow charge.” 

“Sorry I was gruff at the station,” 
Allen went on. “Besides getting stuck, 
T'd had two prunes, dry toast, and black 
coffee for breakfast. Now I'll probably 
get two lettuce leaves and a peach for 
dinner. Say, what should I tell my wife 
about all this?” 

“Tell her,” suggested Gus, “that we 
found your overweight on your key chain. 
She can take you off that diet.” 


SHE: he, Li OR Vis the world’s 


No. 1 outboard in 
ineering! 


More than 70 industry “firsts"—many of 


speak for Mercury's et 
Mercury gives you exclusive features today 
which others will copy in years to come, 
Mercury “Glide-Angle” Twins are outstand- 
$a ing cxamples. 
« Exciusive AUTOMATIC TRANSMISSION gives you one-hand, 
‘twist-grip control of throttle, forward, neutral and reverse, 
« Excvusive Gupe-ANcLe Desicn, naturally weedless, takes 
you where many other outboards can't navigate. 

sive Tiurep PowenteaD prevents accumulation of 
porized fuel, permits smooth, steady trolling all day long. 
¢ Exccusive Jet-Pror Exttaust submerges fumes and sound 
far aft of boat; improves engine performance and reduces 
underwater drag. 


Mercury's superior engineering gives you more of what you 
want in outboards — gives it to you only in action-tested, 
performance-proved applications — gives it to you first! See 
your Mercury dealer for a demonstration ride, Nine new 
models — 6 to 80 hp, in twins, fours and sixes. 


Enjoy “Outboard Living Days" at Mercury D 


Wrae for tre booklet, “Fushing With an Outboard 
(Gttw0 Koexiatren Comroaarion, Fox 9U Lac, WIRCONaN 
Photographed at Plordas Siler Springs 


No. 1 in PERGORMANCE... RELIABILITY... SAFETY 
FUEL ECONOMY...POWER... STYLING... FEATURES 


In about a half-second, Bowser is going 
to take off like a jet. That's real starting 
power! Your car can start just as quickly 
with a Delco DC-12, the dry charge 
battery that’s built to take it and dish 
it out. Delco’s the battery you find in 
nearly half of today’s new cars. It 
delves ie fall, fresh power you = DRY CHARGE 
or today’s high compression engines an 

multiple electrical loads. Delco batteries BATTERY. 
are a product of Delco-Remy, manu- 
facturer of a complete line of automotive 
electrical parts. Your Delco dealer is 
the man to see for . 


(00% FRESH STARTS 


6- AND I2-VOLT MODELS ... DELCO BATTERIES ARE ANOTHER RELIABLE GENERAL MOTORS PRODUCT 
DISTRIBUTED NATIONALLY THROUGH 


See “The Art Carney Show" on NBC-TV 
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>>>To maxe a glue joint invisible, wipe 
off the squeezed-out glue and sand the 
wood while the glue in the joint is still 
tacky. The wood dust will blend with the 
glue and act as a filler for small crevices. 
—J. C. Roby, San Diego, Cal. 


Leveling Stair Stringers 

Tr’s no trouble to level stair stringers 
if you install two lag screws on the bot- 
tom of each stringer before you set them 
in place. In addition to making the string- 
ers adjustable with an end wrench, the 
lag screws will hold the stairs off a con- 
crete floor and keep them dry.—Allen 
Hanson, Ontonagan, Mich, 


Drill Block Stays Dustfree 

Dusr won’t accumulate to clog the 
holes of this homemade drill block. It is 
made of twin blocks joined by spacer 
cleats at the ends. Drills are held vertical 
in holes in the top section, and rest on the 
bottom section. Dust can be blown out 
easily from between the two sections— 
G. E. Hendrickson, Argyle, Wis. 


Short Cuts 


and Tips 


Centering Jig 
for Woodwork 

AV Block, made from a 
short length of two-by-four, 
comes in handy for many 
woodworking uses. You can 
use it to hold dowels, rods, 
or pipe for drilling. With a 
square, it will help locate 
centers for lathe work or 
drilling. Cut the block by 
making two passes with the 
saw set at 45 degrees.— 
Paul Corey, Sonoma, Cal. 


>>>Witen using strips of sandpaper like 
a shoeshine cloth over corners or round 
work, the strips often tear before the 
sandpaper is worn out. You can prevent 
this by sticking cellulose tape on the 
backing.—J. R. McCaffrey, Malibu, Cal. 


Chaining a Chuck Key 

Tus simple method of chaining a 
chuck key permits the key to be turned 
without wrapping the chain around the 
key. The chain is bolted to a loose-fitting 
washer which is slipped over the shank 
after the handle has been removed. The 
handle is driven back in place afterwards. 
—AH. J. Gerber, Stillwater, Okla. 
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Short Cuts 
and 


BACK— 
GREENGO” 


Yagaa 
THROUGH 
TUBE. 


Play Stop Sign for Youngsters 
‘Tus stop sign, which I worked out for 

a nursery school, has worked well and is 

sturdy enough to resist abuse from young 


VB 
CARRIAGE 
BOLTS 
(BREQ) 


Fast Bed-Making 

Neepinc an extra bed in a hurry, I 
measured the bottom rails of a spare bed- 
spring, then went to the lumberyard. I 
brought back some bolts and two 12’ 
two-by-fours. In less than an hour, I had 
sawed each of them into four lengths, 
with no waste, and built this Hollywood 
bed frame.—Hy Wilson, Hudson, Ind. 
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children. Dimensions are arbitrary, de- 
pending on the size of the children. The 
sign is easy to take apart for storage.— 
D. A. Williamson, Glen Ellyn, Il. 


Cabinet-Door Waste Basket 

A waste receptacle for the inside of 
a sink-cabinet door can be made from a 
metal basket cut in half. Nail it along 


the edges to a piece of 4” plywood. 
For easy removal, make a slotted hole 
in the top of the plywood to slip over 
a roundhead screw as shown above.— 
Victor H. Lamoy, Upper Jay, N. Y. 


OCTANE’s T00 LOW when comb 


sausing engine to “knock. 


takes place 


ICTANE 
ht moment, givin 


JUST RIGHT wi |bustion takes place at 
quiet, powerful performance, 


What octane really means 


“Octane” is a number which petroleum 
engineers use to rate a gasoline’s freedom 
from “knock” or “ping” when it’s burned 
in an engine. 

Knocking occurs when the fuel-air mix- 
ture in the combustion chamber of a cylin- 
der explodes prematurely or “ 
It’s usually caused by gasoline too low in 
octane, and it can result in loss of power 
and damage to expensive engine parts. 

When the octane is just right, the 
gasoline burns smoothly and prevents 
knocking. Your engine gives you all the 
smooth, quiet, powerful performance it 
can deliver. 

But octane is only one of the many 
properties of a good gasoline. For example, 
quick starting, smooth warmup, maximum 


Buy the best 


power, best performance, top economy and 
freedom from vapor lock are all affected 
by climate and altitude which vary in dif- 
ferent areas. 

Through selective blending, Texaco’s 
gasolines are “100% climate controlled.” 
This means that Texaco changes the blends 
not just seasonally, but every month of the 
year for 26 different climate and altitude 
areas throughout the country. 

That’s why, when you fill up with top- 
octane Sky Chief Su-preme with engine- 
saving Petrox, or famous regular-price 
Fire Chief gasoline, you can be sure you're 
getting the right blend for top performance 
and economy. You drive 
with more pleasure...and 
save for good measure! 


buy TEXACO 
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RUSTMASTER PRIMER ORDINARY PRIMER 


PROOF OF BETTER ADHESION — Rusted metal sheets 
were coated with primers and finish coats and exposed to 
weatherometer at 95 degrees and 95 per cent humidity for 
300 hours, They were then subjected to severe bending. 
Ordinary Primer cracked and broke away from surface. 
RUSTMASTER showed little sign of stress, revealing far 
greater flexibility and adhesion. 


ORDINARY 
PRIMER 


PROOF OF BETTER ENDURANCE - in salt spray test, 
‘metal panels were coated with primers and finish coats and 
scratched through to bare metal. Panels were then subjected 
to continuous salt spray for 500 hours. Ordinary Primer had 
Severe blistering and under-film corrosion. RUSTMASTER 
restricted corrosion to scratched area, proving higher 
corrosion-resistant qu: 


PACEMAKER IN PAINTS 
The Glidden Company + Cleveland 14, Ohio 
West Coast: The Glidden Co. + General Paint Co., 
1000-16th Street, San Francisco 7, C 
In Canada: The Glidden Co., Ltd., Toronto, 
Rustmasren also sold by dealers for CLIMATIC 
HEATH & MILLIGAN + ROYAL * MOUND CITY 


New paint penetrates deep down 
into metal pores, forces out 
corrosive moisture and air 


RUSTMASTER, the paint developed to 
combat the $6 million annual corrosion 
losses of industry, can now beautify and 
lengthen the life of metal surfaces in and 
around your home. 


RUSTMASTER can be brushed right over 
rusted surfaces—penetrates deep down into 
metal pores, driving out corrosive mois- 
ture and 


Secret to the remarkable protective ac- 
tion is a special surface wetting additive." 
Operating on a principle similar to modern 
detergents, RUSTMASTER forces right 
through rust layers to the metal beneath. 


RUSTMASTER PRIMER is casy to apply 
by brush or with the convenient spray can. 
It dries overnight ready for finish coat. 


Insist on the finest in metal protection. 
Ask your paint dealer for RUSTMASTER, 
the paint proved in industry. Primer and 
nine attractive finish coats are available 
plus RustMASTER GALVANIZED PRIMER 
for aluminum and galvanized metal. 


*Patent Pend. 


srt 
PRIMER 


L 


The Facts Behind Those Corvair Stories 


‘entinwed from pa 


defense, nevertheless, in a recent talk by 
Chevy boss Ed Cole. He pointed out 
that many buyers of U. S. compacts may 
have—unrealistically—anticipated _ mile- 
ages like those of the smaller and lighter 
imports. “When properly tuned,” he went 
on, “the Corvair will do as well on fuel 
economy as any of its competitors, and 
a darn sight better than one.” It will de- 
liver, he added, about 18-22 m.p.g. in the 
city, and 25-26 on the highway. (For 
comparison: the PS Corvair, carefully 
maintained and with a manual box, aver- 
aged 23.43 m.p.g over 10,360 miles.) 

How many bugs are too many? Cor- 
vair people admit informally that they 
had a rough time last fall. But they in- 
sist, convincingly, that the major prob- 
lems were licked by the time production 
was resumed in December after the steel 
strike. They point out two subtle psy- 
chological factors that made their trou- 
bles doubly difficult: 

@ Public interest in the car virtually 
guaranteed that any bugs would be 
widely known. The troubles that beset 
even face-lift models never win public 
attention, but the unconventionality of 
the Corvair design meant that the auto- 
wise public would be watching closely. 

e@ The anticipation with which the 
U. S. compacts were greeted also set the 
stage for trouble. Just as many people 
expected the cars would cost less than 
they did, many expected they would give 
better mileage than they have. And De- 
troit knows well that once a new owner 
expends his initial pride of ownership, 
he can grow so sour about his purchase 
that nothing about it suits him. 

Outsiders’ viewpoints. Many technical 
men working for companies other than 
Chevrolet display a measure of sympa- 
thy, “Most of it could have happened to 
any of us,” one engineer observed. “There 
just isn’t a new model released that 
doesn’t show up sick in one way or an- 
other.” 

“Corvair isn’t the first car to have 
bugs,” a Chrysler engineer confided, “and 
it won’t be the last. In recent years 
Buick has had transmission troubles, 
Oldsmobile had a cross-firing headache, 
and Ford kept wiping the lobes off its 
camshafts. One year we had so many 
rain leaks that it was a good thing we 


weren't building boats—we'd have 
drowned all our customers!” 

But a note of mildly malicious satis- 
faction creeps into some comments. Said 
a Ford man: “On carburetor icing, I fig- 
ure ‘that the boys at Chevy just had too 
many other things to think about 6h that 
unorthodox system. They put in so much 
time getting that remote choke satup to 
work, in getting low-speed flexil and 
in trying to get proper mixture distribu- 
tion to each cylinder that they just didn’t 
think about icing. I suppose it’s under- 
standable—none of us has had serious 
icing problems for a long time.” 

Or this tart observation, from.a Chrys- 
ler man: “The only trouble that I'd 
really+fault them for is that fan belt. 
They should have known they were ask- 
ing for trouble. It’s one thing to get a 
weird rig like that to work in handmade 
test cars that are maintained by top- 
notch mechanics. And a totally different 
thing to expect the same results from 
production jobs, with varying tolerances 
and little or no maintenance.” 

How much did the bugs hurt? No one 
can be sure except the top Chevy brass, 
who aren’t saying. It stands to reason, 
though, that the bugs have been at least 
one reason why the Falcon has moved 
out ahead on sales. But plenty of other 
factors could also be at work here: Fal- 
con's styling, its familiarity of feel, a 
different merchandising approach, and 
its use of an economy-biased axle ratio. 

Not that Corvair has been the only 
victim of bugs. Falcon, though relatively 
trouble-free (as might be expected from 
an essentially conservative design) has 
had its little crises—including a few 
cases of exhaust leakage from the un- 
gasketed block-to-manifold joint and, 
quaintly, a rattling dipstick. More seri- 
ous have been owner complaints about 
crosswind sensitivity and unwillingness 
to climb hills in high. The latter trait, 
an inevitable by-product of the gas-hoard- 
ing 3.10:1 axle-ratio, has led Ford to 
install more nimble but thirstier 3.56:1 
gears in Falcons to be sold in hilly areas 
like Cincinnati and San Francisco. 

Valiant, in its turn, has also been 
wrestling with some production-line prob- 
Jems. The most common owner com- 
plaint is said to be imperfect sealing, 
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South Bend’s design eliminates the major cause 
of inaccuracies common to all drill presses— 
spindle deflection resulting from depth gage 
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quill. Travel of the quill is controlled by an ex- 
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| The Facts Behind Those Corvair Stories 
| leading to persistent rain leaks. Other 
complaints mention steering-column chat- 
ter, progressive steering stiffness, vent- 
| door latching, and a transmission link- 
age that has occasionally left the shift 
| lever limply disconnected. 

Finally, for perspective, it should per- 
haps be noted that plenty of early- 
serial Corvairs are on the road, eating 
up miles and making their owners happy. 
As evidence, consider the saga of the 
PS test Corvair, traded in in mid-No- 
vember to a dealer. After the bug rumors 
became widespread, we traced its subse- 
quent history, because it had had 10,360 
hard miles in four weeks. The PS Corvair 
had been sold by the dealer to a whole- 
saler, wholesaled a second time, bought 
by a dealer in New Jersey, and, in late 
February, retailed to a U. S. Army ser- 
geant at Camp Kilmer, N. J. Somewhere 
along the line its speedometer had been 
jimmied back to a coolly dishonest 1,800 
miles, But despite the unwarmed air 
scoop, the two-stroke parking brake, and 
other original details, and despite the 
little car’s rigorous early life, the ser- 
geant was tickled with his buy. “She 


runs just fine,” he reported. “No com- 
plaints at all.” 
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Answers to 


PS Puzzlers 
on 26 and 28 


Shangri-La: Curiously, the mathemati- 
ins found that most people would bet either 
50 or 99 cents. Both of these are bad choices 
—especially when you consider the commu- 
nity as a whole. For if all Shrangri-Layans 
bet 50 cents the philanthropist would have to 
toss a coin to determine who got the dollar 
in each pair. Half the time a citizen would 
lose; half the time he'd get the dollar—but 
ince he loses whatever he put in_the en 
velope to begin with, he nets only 50 cents. 
In the long run his profit would be zero. 

On the other hand, if all Shrangri-Layans 
bet 99 cents, half the time each citizen would 
lose it; half the time he'd net a penny. Very 
disastrous for Shrangri-La’s economy: 
Everybody Ic the end. 

The best solution—since it’s not spe 
cally forbidden—is to bet nothing. If the 
whole community never put any money in 
the envelopes each citizen would still average 
a fifty-cents-a-day profit. (The days he gets 
nothing balance the days he gets a dollar.) 


Straight-Line probl 
Nobody said you couldn't 
go past the houses! 


zzle: Assume Lefty did it. 
ach of his statements is false. Okay, 
now look at Spike's statements, Each of his 
then becomes true—a contradiction of the 
ginal qualification. So Lefty's innocent. 

Assume Spike did it. Now go back and test 
Lefty's statements again. 1) and 3) become 
true and 2) may be true or false—but we bet- 
ter call it false or else we violate the qual 
cation again. Now look at Red's statements. 
If we agree that Lefty's statement 2) is false 
everything Red says is true—again we vio- 
late the original qualification. So Spike can’t 
be the murderer either. Red dun 


Vinegar-water: The proportions are the 
same. Suppose for convenience we say each 
glass contains three teaspoonsful. Let v= 
teaspoons of vinegar; w = teaspoons of water. 
Alter the first transfer the amount in the 
vinegar glass is 2v; the amount in the water 
glass, 3w + lv. Now in removing a teaspoon- 
ful from the vinegar-water mixture and pour- 
ing it back to the vinegar glass we transfer 
¥,(3w + lv). The ratios come out aliki 
Vinegar Glass Water Glass 
2v +4 (Bw + Iv) =| Bw + lv — 4 (Sw + 
wYv+%w | lv) =24wt hv 
Traffic ticket: He felt the exhaust tailpi 
It was cold, so he knew the car had been 
standing more than five minutes. In mild 


| weather, it would stay warm that long. 


Built-in + 
extractor 


Handle lock + 
Push-button 
loadit 


Rugged, heavy-duty « 
steel construction 
Load indicator « 
Open channel » 
takes 2 staple siz 
1/4” and 5/16 


FREE! send 


A swinc 
easy —all tho: 


and outside your home. This 
lightweight, maneuverable, 
Precision tool is 60 easy to 
operate even a housewife can 
use it. Drives those staple-nails 
flush and holds tight! 

The price? A hard-to-believe 
$4.95 —that’s all! Your choice 
of Gray, Red or Green. Insist 
on a SWINGLINE staple gun— 
with push-button loading— 

at better hardware, 
department, stationery stores! 


with 
PUSH-BUTTON 
LOADING 
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KEEP LAWNS NEAT...THE EASY WAY 
USE THE Porter-Cable POWER GRASS TRIMMER 

Now... you can trim the difficult spots every mower misses—around 
trees, under fences, along walls and walks. With the Model 135 Electric 
Grass Trimmer, you can have the neatest lawn and garden in the neigh- 
borhood — so easy, it’s fun. Lots of extra power to zip through tall weeds 
and tough grass... feather-light, you can use it to shape tall shrubs. 
Manicure your lawn the easy, fast Porter-Cable way. 


PORTER-CABLE MACHINE COMPANY 
6155 Marcellus Street, Syracuse 4, N.Y. 


Fighting the Fire That Won't Go Out 
[Continued from poxe 63] 

above ground can change their course. A 

section that is blazing hotly one month 

may be stone cold the next. 

Quenching the inferno. Understand- 
ably, the cheapest remedies were tried 
first. The burning garbage was drenched, 
then smothered with a blanket of wet 
clay. No good. The fire was already in 
the coal underground. 

‘Then, flooding. Over the years since 
the fire started, 800 holes have been 
drilled 100 feet or more deep into The 
Patch’s hidden inferno. Many were test 
bores, to gauge the extent and ferocity 
of the fire. (‘Temperatures of 930 degrees 
were recorded only 30 feet below ground, 
but several times the chains melted and 
the thermometers were lost.) To other 
holes came fleets of dump trucks bearing 
tons of soaking-wet silt, 

The idea was to pipe silt through the 
bore holes and fill the porous earth solid. 
This would at least seal off the fire, pre- 
venting further spread, and might choke 
it off and quench it completely. 

The silt helped some—the schoolyard 
cooled off. But in other directions the fire 
sneaked around the silt barriers. 

Dousing the fire with water—the ob- 
vious remedy—turned out to be impos- 
sible. Fall Brook curves across The 
Patch, and a hole punched through its 
bed would divert the stream under- 
ground. This would raise the local wa- 
ter table so high that mines all around 
would be destroyed, basements would be- 
come swimming pools, roads would be 
washed away and the area’s sewer sys- 
tem totally wrecked. But the water level 
still would not reach high enough to ex- 
tinguish burning seams that extend up 
the hillsides. 

People in peril. Human tragedy struck 
‘The Patch in 1952. Mr. and Mrs. Patrick 
Collins were killed in their sleep. Dili- 
gent detective work proved that the fatal 
gas came from the fire, not from a leaky 
utility main. 

Visitors to The Patch are appalled 
that people continue to live with death al- 
ways underfoot. They do, 1,200 of them. 

For a time, many a father slept in 
two-hour stretches. He'd set the alarm 
clock two hours ahead, get up when it 
rang, wake each member of the family 
to make sure nobody felt sick, then ad- 
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SAVE $752 “se 


Porter-Cable 
POWER GRASS TRIMMER 
WITH CORD & REEL SET 


Now, you can save time and money—get 
Porter-Cable’s famous Grass Trimmer 
Model 135 PLUS handy 50 ft. Cord and 


Reel Set. 

Do your lawn trimming fast and easy 
use the Cord and Reel Set to carry po 
to the job. Also use Cord Set for power 
tools, patio lighting, barbecues, workshop, 
garage...no more tangled cord problems, 
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Powerful suction action 
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Buy these Stanley”) 
Spring Specials 


Now at your hardware store 
Elechic Toots 


Heavy-Duty 


BUILDERS 
SAWS 


only 


$4995 


and up 


SAVE UP TO $15.00 ON 
COMPLETE STANLEY SAW KITS 


Here's the smartest buy you'll ever make for 
improvements around your home! If you're 
planning a new breezeway, bar, fence, porch, 
playroom . . . these power-packed saws let 
you tackle any big cutting job . . . faster, 
easier and with professional results! 
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grant 
SPECIAL 
SPRING Kit Components. 
SAVINGS Kit Components 
Offer ends it Components. 


July 31, 1960 *ALL BALL AND NEEDLE BEARINGS 


, Wood Leg Sets 
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won't go... 


HOW LONG SINCE YOU 
CLEANED THE CARBURETOR? 


When your power mower stands idle 
for days or weeks at a time, gum and 
varnish build up in the carburetor 
and fuel system. It’s hard to start 
and can’t deliver full power. 


CLEAN THE 
CARBURETOR WITH 
\ GUMOUT 


It’s easy. Simply add 
Gumour to the gas 
tank. It dissolves 
and removes gum 

\ and varnish, cleans 
, the carburetor and 
fuel system quick- 
ly, completely. 
You'll enjoy eas- 
ierstartsand lots 
more power. Get 
Gumout now. 
‘There’snothing like it. 


Sold at most hardware and garden supply stores. 


GUMOUT DIVISION 
PENNSYLVANIA REFINING COMPANY 
CLEVELAND 4, OHIO. 
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Fighting the Fire That Won’t Go Out 
vance the alarm another two hours and 
go back to bed. 

‘The Patch sleeps easier now, thanks to 
the 24-hour vigil of Carbondale police 
and state mining officials. The state mine 
inspector for the area—a tough, smart, 
and spry 72-year-old Irishman’ named 
James Munley—supervises a staff of 
three checkers. At least once a day, a 
checker quietly enters the basement’ of 
every home with a shielded candle to 
gauge the carbon-dioxide content and a 
tube of chemical that turns green when 
carbon monoxide hits it. 

Thanks to these extraordinary precau- 
tions, no one has been killed since the 
Collinses, although checker Martin 
Campbell one night dragged an uncon- 
scious woman into the street and out of 
the very jaws of death. The checkers 
have lost count of the number of times 
they have raced up cellar stairs to pound 
on bedroom doors and yell, “Cover up! 
We're coming in!” 

Dig it out. The only way to make 
Carbondale a safe place to live and an 
attractive site for new industries is to 
strip-mine all The Patch’s coal from 
aboveground. But 400-odd homes, ga- 
rages, and stores—worth $2,000,000— 
were in the way. Nobody had that kind 
of money, certainly not in northeastern 
Pennsylvania—until Uncle Sam came 
along. City, state, and federal officials 
patiently cooperated on a plan. They de- 
clared The Patch a slum (whether you'd 
consider it a slum or not depends on 
where you live, but it’s plainly no 
executive-type suburb); thus the govern- 
ment will pay nearly all the bill, as part 
of the U. S. slum-clearance program. 

The Carbondale Redevelopment Au- 
thority is now buying up the houses and 
relocating their occupants (some will 
move into new duplexes being built on 
the other side of town). This painful job 
taxes the patience of even so understand- 
ing and friendly a man as Authority di- 
rector T. C. Toolan. Most of the families 
do not want to leave. 

It will take three years to clear The 
Patch. But enough land is free already 
for digging to begin. 

The big shovels. Strip-mining is an 


| awesome spectacle—gigantic machines 


precariously clinging to the brinks of 
chasms while they claw at the precipices 
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A gal, a beach and a Duo-Glide — 
it’s the perfect combination for a 
perfect day. But then any destina- 
tion is more fun getting to ona 
Harley-Davidson Duo-Glide. 

You travel in style when you go 
Duo-Glide — gleaming headlight 
nacelle and twin-flare paneling 
blend into a bold new look. Once 
in the saddle, you'll like the way 
the big 74 OHV engine flattens out 
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Built for comfort, too! Duo-Glide 
3-point suspension smooths out 
bumps — floating comfort for rid- 


ing both solo or double. 

Be proud in the saddle — test- 
ride the exciting new Duo-Glides 
(both standard FL and super- 
powered FLH models) at your 
Harley-Davidson dealer today. Or 
mail handy coupon for colorful, 
new folder. 
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Fighting the Fire That Won't Go Out 
they overhang. The operation in The 
Patch is bigger than most, and spiced 
with extra hazard. 

Mammoth trenches, each 125 feet deep 
and 250 feet wide, big enough to bury a 
cargo ship, are being chopped across The 
Patch. The first trenches, which edge the 
area to cut off spread of the fire, will be 
filled with dirt dug from the next ones 
alongside, and so on until every inch 
of ground is turned over. 

The earth-moving job is staggering— 
4,000,000 cubic yards. 

The “overburden” of rock and dirt that 
lies atop the coal seams is hacked away 
by a gigantic dragline—as big as a house, 
with a 10-ton toothed bucket dangling 
from a boom the size of a bridge. It 
moves to position by hitching itself 
along like a man on crutches: up on the 
“crutches,” swing forward (or back), 
down on the circular baseplate again. 
One man operates it, casually flipping 
hydraulic-control levers to scoop 10 tons 
of rock as precis a brain surgeon 
separating nerve fibers. 

Working in water. When the dragline 
exposes a coal seam, a power shovel— 
the kind that digs excavations for build- 
ings—crawls down into the canyon, and 
spades the coal into rugged Euclid trucks. 
‘They work in a chest-high pond of water, 
to keep fire heat from burning up treads, 
tires, cha: and men. 

Every bit of coal is being dug out. 
What's burning gets doused with water, 
then trucked up the mountain to a dump 
(far from anything combustible). The 
rest goes to the breaker for sale. 

‘The return on coal sold will more than 
cover the cost of mining it, even under 
such hazardous conditions. So the Hud- 
son Coal Co. will pay a small royalty for 
the privilege of getting within power- 
shovel reach of coal that it has owned all 
along. 

When the last dragline lurches away 
and bulldozers plane the chopped earth, 
10 years from now, The Patch will be re- 
born. A few houses will come, perhaps 
a ball park, but mainly it is to be prime 
land for the new industry Carbondale so 
badly needs. It will be naked and raw, 
but fireproof, solid, and safe—a proper 
monument to the perseverance that over- 
came the strangest disaster that ever 
struck a city. 


Less time for trimming- 
More time for living! 


Give you ideas? Want to take the backache out 
of trimming? Have time for living? Well, why 
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Probing Secrets of the Universe 
[Continued from page 103] 
out brightly—up to several hundred 
miles. They have carried aloft a four- 
inch telescope, spectrographs, cameras, 


| other instruments. Findings are teleme- 


tered to the ground, or retrieved from 
parachuted nose cones. Their brief 
glimpses, before they plunge back to 
earth, have sufficed for fascinating dis- 
coveries reported by Dr. Herbert Fried- 
man and fellow scientists of the Naval 
Research Laboratory. 

Around the star Spica, rockets find a 
mysterious aureole of blazing light, ex- 
tending nearly a quarter of the way 
across the heavens. If human eyes could 
see it, the luminous display would be a 
brilliant feature of the night sky, out- 


| shining moon and stars. Actually it’ glows 


with invisible far-ultraviolet light—de- 
tected and mapped by rocket-borne_in- 
struments called photon counters. This 
sky glow, and several others like it, were 
a recent surprise discovery. Seeking their 
unknown cause may reveal unsuspected 
physical forces at work in the stars. 

From a 123-mile height above White 
Sands, N. M., early last year, a special 
camera in an Aerobee-Hi rocket took the 
first photo of the sun by far-ultraviolet 
light. Above-the-air observations show 
that it shines more brightly in_ this 
“color” than any other. They also detect 
bursts of powerful X rays from the sun— 
possibly a principal cause of radio black- 
outs, for which the sun’s ultraviolet rays 
have been blamed before. 

‘These exploits illustrate what may be 
sky observatories’ greatest gift to astron- 
omers: For the first time, they open to 
view the whole gamut of the stars’ elec- 
tromagnetic radiation, mostly absorbed 
by air and undetected on earth. 

Through most of astronomical history 
an observer's view of space has been lim- 
ited to an “optical window,” encom- 
passing the visible and near-visible rays 


| that penetrate the atmosphere. Another 


peephole into space, the atmosphere’s 
“radio window” for the shortest radio 
waves, was discovered in 1932. Since 
then, radio astronomy has expanded our 
knowledge of the universe as much as 
past centuries of optical astronomy. 
Now, all at once, sky platforms fling 
open every other kind of “window.” All 


| the hidden radiations leap into view— 


‘CONTINUED 


For a home of 
ANY SIZE 


Now—P-B Components build 
extra quality into your new home— 
at lower cost 


Finer materials and precision work- 
manship add quality to your new 
home. They mean weathertight con- 
struction, freedom from drafts, mil- 
dew and bathroom noises, friend! 
walls and ceilings that give you quiet, 
comfortable rooms. 

Today the floors, walls, partitions, 
ceilings, gables and roof for your 
home are custom-built to fit your 
plan—by a nearby building materials 
distributor, They come to your site 
and are assembled. with, engineering 
precision in one day. You occu} 
your new home in three to four weeks. 


To build this way, you buy (or have 
your builder buy} P-B Components 
rom your local lumber dealer. Your 
walls and partitions are not of some 


For a home of 
ANY TYPE 


or sheathing applied and with the 
interior finish applied. Floor compo- 
nents are built mainly in 8-foot widths 
and of the length needed: the under- 
flooring is insulated and the factory- 


finished flooring already in place. 
Roof and gable components have the 
sheathing already in place. You have 
‘a wide choice of both exterior and 
interior finishes. 


whole story in full detail, plus the 
facts about our 24 years’ experience 
with this method of \Qy, 
building quality | ¢% 
homes with low 4 
maintenance costs & Sq 
and high re-sale ; 
value. For your 


COMPANY 
Trenton 3, New Jersey 


limited, arbitrary length or width, but 


room-size—with either exterior finish Dept. E- 


free copy, address 


Homasote of Canada, Ltd., 224 Merton Street 
Toronto 7, Ontario 


Don't let porous surfaces | 
soak up your paint; 


Start Your Paint Job the 
Professional Way-with 
B-I-N Primer-Sealer® 


If you are painting thirsty surfaces like plaster, 
dry wall, raw wood, or plywood, take this tip | 
from the professional; first use 3 purpose B-I-N 
Primer-Sealer, the undercoat that primes white, 
seals and kills stains —all in one application. 
Fast-drying B-I-N sets up quickly, sealing the 
ee m0 that the finish coat of paint cannot 
soak in and leave your job dull, uneven or | 
streaky. Its 45-minute drying time enables you 
to complete a two-coat job in one day. 

B-I-N kills grease and smoke stains that bleed 
through ordinary primer-sealers—ideal for kitch- 
en painting. Use on unpainted furniture and built- 
ins to prime and seal knots and sappy streaks. 


For short cuts to better painting, send for free 
booklet. “When to Use Primer-Sealers,” and lit- 
erature on other Zinsser products. 


WM. ZINSSER & CO. 
Dept. S, 516 W. 59th Street, New York 19, N. Y. 


- Command 


Performance- 
with 


GRAVELY 


ravely does the jobs other tractors can't! The 
unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 
POWER to mow the toughest rough or the 


finest lawn. Choose from 30 job-proved tools. 
NEW full-flow Oil Filter, NEW Power—now 
6.6 HP! All-Gear Drive, Optional Starter. Riding 
or Steering Sulkies, 
Ask your authorized Gravely Sales and Service 
Dealer for a FREE DEMONSTRA- 


TION. Or, write for FREE 24-page 
“Power vs Drudgery” Booklet today! 


GRAVELY TRACTORS, INC. 
P.0.BOX 602-£ DUNBAR, W.VA. 


SUPREME 


VERSAMATE 


Versami a wonderful 
tool that fits any power drill 
duces speed to give 
en times more power. 
rives screws of all sizes. 
Inexpensive extras make it a 
nut and bolt driver, heavy- 
duty drilling unit. See your 
tool dealer today! 


ONE OF THESE FINE TOOLS 
WILL TAKE THE WORK OUT OF 


woodyerking 


Ask the “pro”... your tool or lumber dealer 


Versamatic triples portable 
drill usefulness. Reverses! 
Drives and removes screws, 
nuts, bolts. Boosts power 7 
times. Set includ lar 
and Phillips-type bits, and ” 
square drive adapter. For 
ing jobs in steel 
add a 4" Su- 
preme Brand Chuck. 


SUPREME 


VERSAMATIC 


SUPREME PRODUCTS 
CORPORATION 


‘2022 8. Calumet, Chicago 18 
Div ofASS=R Progucta Cora, 


232 POPULAR SCIENCE MAY 1960 


Probing Secrets of the Unive 
gamma rays, X rays, the far ultraviolet, 
the far infrared, the longer radio waves 

| Suddenly astronomers find utterly fabu- 

| lous advances within their grasp. A 

golden era of discovery has opened for 

them. 

| Satellite observatories, operable 24 
hours a day in night-dark space, will 

prolong the view that rockets get only 

fleetingly. Multipurpose U. S. and Rus- 
sian satellites already have made some 
ultraviolet and cosmic-ray observations. 

Coming next and soon are satellites de- 

signed especially for astronomy. Plans 

to launch a series of them, beginning in 

1962 or 1963, have been announced by 

the National Aeronautics and Space Ad- 

ministration. Tentative designs, of one- 
to two-ton weight, wield telescopes of 
24-inch size and up. Pressing every ad- 
vantage of airless space, as 
satellites will have optical tele 

the ideal seeing by ible light; and a 

varied array of instruments to pick up 

the “new” radiations, observable only 

above the 
What satellite telescopes see can be 

relayed directly to earth by TV tech- 

| nique—the method now considered most 

| promising. Or photos could be made, for 
later radio transmission. 

‘Tempting targets for space telescopes 
include the mysterious Great Red Spot 
on Jupiter—more of a mystery than ever, 
since grinding and rumbling radio noises 
were recently traced to its vicinity; and 
Saturn’s famous rings, once thought to 
be made of rock fragments but now be- 
lieved to be of snow. Satellite observato- 
ries are expected to spot nonsolar planets, 
quite possibly inhabited by intelligent 
beings, that are suspected to be orbiting 
around some nearby stars—like one 
called 61 Cygni—from wobbles in those 
suns’ motions. So far will space tele- 
scopes outrange earthbound ones that 
they may see to the very edge of the 
universe. 

Astronomers themselves will later eye 
the skies from manned satellites. And the 
ultimate step, officially announced as a 
long-range NASA objective, will be an 
observatory on the moon; it will offer a 
stable foundation for a telescope of un- 
limited size, with no atmosphere to ham- 
per observations, 

The moon, meanwhile, has become 
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Probing Secrets of the Universe 


the first conquest of a rival kind of sky 
adventuring—“go-there-and-see” astrono- 
my. What the moon’s far side looks like 
was finally revealed, last October, when 
Russia’s Lunik III’ space probe ‘photo- 
graphed it at close 40,000-mile range, de- 
veloped the photos, and radioed them to 
earth—a dazzling exhibition of rocketry 
and instrumentation. Coming U. S. and 
Russian astronomical expeditions into 
space may be expected to reconnoiter 
Mars and Venus, land seismographs and 
other instruments on the moon, and, 
later, bring back tangible samples of the 
surface of the moon and planets. 

But so many celestial objects of in- 
terest lie outside our solar system—and 
beyond the imaginable range of a 
“go-there-and-see” space vehicle within 
anyone's lifetime—that telescopic obser- 
vation will remain the major tool of as- 
tronomy. And it will reach its highest 
development, score its greatest discover- 
ies, in the new observatories above the 
atmosphere. 

How sure astronomers are of this is 
dramatically shown by a recent change 
of plans for the great Kitt Peak National 
Observatory under construction in Ari- 
zona, Its long-range program was to have 
provided it with a telescope of several- 
hundred-inch size, perhaps the world’s 
largest. Now that has been shelved, the 
National Science Foundation reports, in 
favor of “a new and exciting project, the 
design, construction, and operation of a 
large orbital (satellite) optical tele- 
mone? 

The national space telescope will be a 
grand-scale one, Going beyond plans for 
early astronomical satellites, it is expect- 
ed to be of 50-inch size. It will make ob- 
servations on command from the ground 
and communicate them back to earth. 
Put into orbit at about 22,000-mile alti- 
tude, so as to circle the earth in just 24 
hours, it will keep pace with the earth’s 
rotation—and hover permanently above 
its control point on the ground. 

Planners emphasize that the Kitt Peak 
space telescope is years away. It will be 
enormously expensive. But they have 
high hopes that it will eventually be the 
national observatory’s principal, spectac- 
ular piece of equipment—available, like 
Kitt Peak’s other telescopes, to all quali- 
fied U. S. astronomers. 
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The Wate, larg Wonderful Bat 
“ontinued from page 107) 


Thus equipped with directionally 
beamed horns, a pair of long, pointed 
ears, and a swivel-hipped body, the horse- 
shoe bat performs a mad pirouette 
through space—no doubt contributing 
much to the folklore that bats are dia- 
bolically possessed fiends. 

Whispering bats. Some of the tropical 
bats are the quietest bats of all. They 

“whisper” ticks that are very compli- 
cated mixtures of sound. They’ve skinned 
the time for each to an even smaller 
fraction of a second than the FM bats. 

‘And vampires. Most whispering bats 
have simple tastes in food—insects or 
fruit—but there is a more sinister branch 
of their clan: the vampire bats. 

True to the family reputation for 
quietness, the vampire sneaks up on his 
sleeping victim, gently pricks the skin 
with his teeth, then drinks the 
blood that flows before clotting. 

While the study of such individual 
species of bats may leave you cold—if 
not shuddering—it does provide clues to 
one of the most intriguing puzzles of all: 
How do bats avoid being “jammed”? 

Jamming. A bat faces two jamming 
problems. One is the noise of nature it- 
self beating in on his eardrums. The 
other is discrimination: How does a bat 
know a raindrop from a gnat? How can 
he pick out the echoes from his flying 
edibles from strong echoes rebounding 
from trees, rocks, buildings—and, more 
annoyingly—other bats? 

Scientists aren't sure. They do know 
that he possesses the skill to an extraor- 
dinary degree. Lab tests show that most 
bats can tune in the weak echo of an 
insect at a level of intensity between 
1/1,000 and 1/10,000 that of the sur- 
rounding noise. 

Push them to the limit, though, and 
bats can be jammed. Dr. Griffin and his 
colleagues found that artificial noise will 
confuse bats flying obstacle courses in 
the laboratory. 

The scientists produced a harsh, loud, 
continuous noise. The bats ignored it in 
favor of their special ultrasonic fre- 
quencies. (Much human noise apparently 
is inaudible to bats.) 

Then a rhythmic pulse—to compete 
with bat rhythms—was tried. The bats 
weren't in the least perturbed—presum- 
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The Weird and Wonderful Bat 
ably they heard their own echoes in be- 
tween. 

A loud hissing noise that spanned the 
whole vocal range of bats had some ef- 
fect. But smart bats could dodge wires 
with the same uncanny accuracy as they 
had before the noise was added. 

The crucial test was not how much 
noise was introduced, but how large the 


| object to be detected. Only when the 


obstacle wires were reduced to half their 
size and the loud hissing noise focused 
into the bat’s path did the bat fail to 
dodge the wires. 

The Doppler effect. Bats’ antijam- 
ming equipment probably involves hyper- 
sensitivity to their own patterns of sound 
as well as an ability to close their ears 
to unwanted sounds. But individual spe- 
cies may have their own special aids. 

The horseshoe bat with his one-note 
signal may get a boost from the Doppler 
effect—that’s the change in pitch that 
results when a sound source is moving. 
If the bat is moving in on an object the 
echo will come back with a higher pitch. 
‘The reverse happens if he’s moving away. 

FM bats on the other hand, would 
have a hard time noting any slight 
change in pitch. Scientists think the very 
distinctiveness of their chirp echoes sin- 
gles them out from just any old sound 
in the background. 

FM bats may have another point in 
their favor. Tests show that high-level 
brain activity in mammals is stimulated 
more by mixed sounds than monotones. 

Psychological cues probably help bats, 
too. Just as we have little difficulty un- 
derstanding English when it’s mumbled 
at us but have great difficulty making 
sense out of foreign tongues, bats may 
have the same ability to read mosquito 
echoes amidst “foreign noise.” 

There are lots of other things scien- 
tists would like to know about bats. Can 
they really “see” with their ears? Do 
they recognize a landscape? Can they 
tell size, shape, perhaps something akin 
to color? The answers to these questions, 
besides stripping the mystery from a 
spooky animal that has fascinated men 
for ages, should be very useful to the 
designers of radar and sonar equipment. 
They might lead to a black-box “seeing- 
eye” for blind people. Or to a warning 
device to prevent automobile collisions. 
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Silent Engine Starts with a Match 
{Continued from page 113) 

Smaller than a shoe box. What pres- 
surization does was demonstrated for me 
at the Allison Division of General Mo- 
tors, which is developing the engine as a 
solar power plant. Harvey Welsh, Chief 
of Advanced Projects, connected a gas 
hose to a model smaller than a shoe box. 
Thirty seconds after it was lit, he flipped 
the shaft over. Immediately the engine 
began to run at about 2,000 r.p.m. Oper- 
ating on air at atmospheric pressure, it 
drove a small generator to power a radio. 

Presently Welsh turned off the gas. 
‘The engine kept running on heat stored 
in its walls and regenerator. Then Welsh 
gave a small air pump in the base a few 
strokes. At once the speed of the engine 
jumped to almost 3,000 r.p.m.—with no 
flame under it. 

The displacer has to move about a 
quarter of a revolution ahead of the 
power piston, The ingenious rhombic 
drive that does this has two shafts geared 
together, four con rods, and two cross- 
heads. 

It has several advantages despite its 
Rube Goldberg appearance. It eliminates 
side forces on the piston rods, making it 
easy to achieve gas-tight gland seals. 
With only a straight rod emerging from 
the cylinder, the crankcase is easily 
sealed off from it and need not be pres- 
surized. Instead, a small buffer chamber 
below the power piston is kept at work- 
ing pressure. 

But most important, this radical drive 
makes a perfectly balanced one-lung en- 
gine possible for the first time. By mak- 
ing the masses of the two pistons and 
their rods equal, all inertial forces can 
be exactly balanced with counterweights 
opposite the crankpins. 

40 hp. with hydrogen. A whopper of 
a one-lunger is developing 40 hp. at the 
General Motors Research Laboratories 
in Warren, Mich. “When you put your 
hand on it,” says Welsh, “you can hardly 
feel that it’s running. It’s the smoothest 
reciprocating engine I’ve ever known.” 

With hydrogen as its working fluid, 
that engine attains an efficiency of 39 
percent, develops its 40 hp. with a piston 
displacement of 20 cu. in. 

Licensed under Philips patents, Gener- 
al Motors first turned over development 
work to its research laboratories, Dr. 
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Silent Engine Starts with a Match 
Charles Russell of that division first dis- 
cussed the use of the Stirling engine as 
a satellite power plant three years ago. 
This project was turned over to the Alli- 
son Division under Tibor F. Nagey, 
irector of Research, and Harvey Welsh, 
section chief. 

The rhombic drive is ideal for a satel- 
lite plant because of its freedom from 
vibration and the canceling out of all 
gyroscopic action (which would make the 
satellite cartwheel in space). Heat will 
be supplied by the circulation of lithium 

ide, a metallic compound that melts 
.256 degrees, from a heat-absorbing 
reservoir at the focus of a solar mirror 
or lens. 

With no air to cool the fins or a cir- 
culated cooling fluid, keeping the cold 
space of the engine cold is more of a 
problem than heating. The only way to 
get rid of heat in airless space is by 
radiation. This requires a big radiating 
surface—218 square feet for the three- 
kilowatt system. Fluid coolant will dis- 
sipate its heat to this, and the surface 
will radiate it away. 

The engine will keep working while 
the satellite passes through the earth's 
shadow—35 pounds of lithium hydride 
can store as much energy, in the form 
of heat, as 1,100 pounds of batteries. 

The ‘engine itself accounts for only 
6.7 percent of the 415 pounds that is the 
total weight of the system. But this is 
lighter than any equivalent direct-con- 
version system. Enough silicon solar cells 
to yield three kilowatts, for instance, 
weigh 600 pounds. 

Designed to run despite damage from 
micrometeorites, the Stirling solar power 
plant is expected to go for two years 
at least. It won't use hydrogen (a gas 
that eventually seeps even through steel) , 
but slightly less efficient helium. And 
just to make sure the helium doesn't 
get away, the engine and generating 
unit will be packaged in one hermetically 
sealed case. 

That silent outboard? It will be along, 
Welsh believes, in three or four years. 
Lawn mowers and other applications will 
come when it is possible to make the 
engine cheap enough to compete with 
the gas one-lunger. Or, perhaps, when 
you're willing to pay extra to let your 
neighbors sleep while you mow the lawn. 
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Your Best Defenses Against Burglary 
(Continued from page 122) 


awakened the occupants to make them 
produce more valuables. “Anybody pull- 
ing a trick like that,” an old-time crook 
told me, “is either junked up or crazy— 
maybe both. He's asking for trouble. 
That guy is a lead-pipe cinch to wind up 
killing somebody.” 

Such cases are rare, but if you find 
yourself a victim, follow three simple 
rules: 1) be as calm as you can; 2) com- 
ply with every demand, giving up your 
cash and valuables; 3) get as good a 
description of the man as you can. 


The “muscle-provl? 


Gaining in criminal popularity is 
forcible entry by trickery. The criminal 
is a cross between a holdup man and 
burglar, and may specialize in preying on 
housewives during daylight hours. 

Muscle-prowlers often work in pairs. 
They generally ring the bell and claim 
they are from the telephone or electric 
company. They are usually dressed in 
coveralls, carry tools, and may flash some 
identification. Once inside, the housewife 
learns their true mission when she looks 
into a gun or feels the point of a knife at 
her throat. On threat of death, rape, or 
mutilation, she is forced to provide 
valuables. If she is cooperative and 
doesn’t scream, she may be left unharmed, 
though gagged and bound. If she becomes 
hysterical, her life is in danger. These 
punks are generally drug addicts, and 
may respond to panic with panic. 

A door chain or peephole is a basic 
protection against this kind of entry. 
When summoned to the door, your wife 
should open it with the chain in position. 
If a man says he is from a utility com- 
pany, she should make him show his 
company credentials. If there is any doubt 
in her mind, she should let him wait out- 
side while she calls the company to verify 
his mission. 

Another trick of muscle-prowlers is 
to carry a large package. If a woman 
opens the door to accept it, entrance 
may be forced before she realizes what 
has happened. 

Where there is doubt, she should tell 
them to leave the package outside and 
bring it in only after she has watched 
them leave. Or she might tell them to 
wait until she’s telephoned the store. Im- 
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Your Best Defenses Against Burglary 
postors won't leave the package, or they'll 
flee before she returns from the call. If 
this happens call the police at once. 

Another impersonation is of the door- 
to-door salesman. Tell your wife to talk to 
unsolicited salesmen only through the 
eyehole in the door or with the door 
chained. If she must leave momentarily 
while someone is still there, she should 
close the door and make him wait out- 
side. Reason: A crook left alone at an 
open (although chained) door, can re- 
move the cylinder anchor screw of the 
lock, or plug the strike hole in the door 
jamb, for entrance later. 

There are other precautions to help 
prevent intrusion. When you are out for 
the evening, leave a light burning in at 
least one room. (But don’t do this if 
you're to be away some days; the same- 
ness may tip off a prowler.) A dog is a 
natural nemesis of burglars; regardless of 
how small he is, his bark is likely to 
frighten away burglars. In isolated areas, 
put lights around the grounds. A home 


| off by itself is a natural target for prowl- 


ers, but if they must cross or work in a 
lighted area, they prefer to leave that 
house alone. 

If you plan a prolonged absence from 
your home, notify the police of your de- 
parture date and estimated time of re- 
turn. They will keep watch, and investi- 
gate any signs of movement or lights in 
what they know to be an unoccupied 
home. Cancel deliveries of newspapers 
and milk while away, and arrange with a 
neighbor to accept your mail and take an 
occasional look at your home. If you plan 
to be gone for weeks, arrange for some- 
one to cut the grass. Unattended lawns 
are one of the signs burglars look for. 

Make a record of all serial numbers on 
cameras, guns, typewriters, and binocu- 
lars. This can help recovery, and aid in 
making insurance claims. If you should 
be confronted by a burglar, obey his 
orders, but get as good a description as 
possible. Remember what he has touched, 
where he stood, and any peculiarities in 
speech and mannerism. 

Finally, remember that even if a bur- 
glary loss is uninsured, material losses 
can always be replaced. If you expose 
yourself to the risk of serious, perhaps 
fatal, harm, all the valuables in the world 
are of no importance. 
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(Camping. Inc's ad unger sed pemontes. Fre 


BUILD or buy efficient inexpensive 350 | 

ampere. welder” Guasaniteed plans 250 

Free welder kit catulog. LeJay. Manuiac~ 
Turing. Mistieapolls, tinnesoca, 


ted. ba 
Sith Slreet. West New ‘York New Jersey. 


ga 


‘PRE boat anchor plans with air boat 
| puns. material lst, detailed. instructions. 
hot, $2.00. Normay, Hox 427A. Bernsen 
Mille. tipo. 1 
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1* POPULAR SCIENCE OPPORTUNITIES K 


kits, mirrors. accessories. 
hutoctlags. Pree caisiog. Sulfole Science: 
Brattituck: New York. 


Blankets, Sample 
swatches. Titchfield Woolt Blanket Gom= 
pany. Box 582, Litenfeld, Minnesota, 


REFLECTING Telescope completely as- 
gembled. GOR. Gunrantced Observatory 
Slearness. Pree intarmation. 
uae eesti few ¥e 


‘books. 
Sig “ere Taft aif Stith Se 


ae Pidotors wegen — 
anit ERaeTe Soe = Ee 
Peay NE nee 
“PERE. Wilewle Guang, Dea 
pn ee 
a ee 
oii BUREL =, Aatetee MRE 
SNe Noe vam 


City I New York 


20 
THOOTS, HERBS 
1 


_SESENG, Bringing 2 pond. Wave 
seed ‘Galdereti= FR ihtoraa: 


isn"o” Sollina, Violas tows 


para reek list, Plowine culating 
Eocing. of weeding’ Sookiet “auieh at: 


F weeding. 
dening’"‘tells Now" 28. Box 195, Wilson: 
bare, W.Va 


22 PROFITABLE OCCUPATIONS 
REE Picture Polder, 


30g Yeti. Speret, Bh 
ina Ee ‘Earthworm. ori 


‘How to ‘Make 
Backyard. Raise 
Ns. Cour Mh 


IDEAS Uniimited! 10 illustrated station 


BECOME, indepeadent with your own 
franchise busines ‘Thousands earnina 
‘andsom 


AWENDING Machines =o Seling Oper. 
ge A Route of Coin Machine ahd Barn 


rating Es aloe. Free 
Parkway Machine Corporation. Devt TT. 
Tih Euor Street: Saltlmore 3.” Maiand 


RAISE ee 
ree details Whites agbity, ME Ne 


REE Hierature — (Make Bis. Money 
Fishworms nd'Criexein. Carter 
Parm-fo," Plains, 


“pelOW, 00 ae a with gmell Seeret 
‘Reel 


ik, Bacar, 1, sa 
ra 


‘Swords, War 

of Me ent Muscuth, Runnemede, %- 
olhEeies altering American alls 

sapntelln’ 295, “catalog foe 


7 Trailers? See "Easy Camping, 
ind under Auto Trailers 


ToRISHING Them, Used At Home Too? Not 
One. "Write Gibeo, 


‘Dept. CE. Colorads 
| CROSSBOWS! Hunting —Bows! Factory 
‘prices! duyeo, Box 1358, Wiehita, Kansas 


Beginner's Fly Tying kit 
oop $1.00 "Free extaioe’ BH Thompson. 
$2) walmic"Ave. Slain, Reus 
GOLF clubs Wholesale, Pree Price List, 
svat Galt ‘Sales, Crvsial Mich. 
GUARD-A-Olobe metal carr 
Puan kcaiee, ee, SE 
EE douth.° Ariingtos. euaa. 
FISHERMEN —Make An Flectric Warm 


Getter! Details. $1.00." Anderson, " Box 
Tas. Cortiand, New York 


ry Description 
Gataiog “Hie “trefundabey Dube 
Alabama’ 


| LEARN “Mailorder Dole and Dontis, 
other selections Soe. Carruthers, Box 
ee, Dania, Florida 


FREE Literature Bi 
ssuhworms and crickets. We teach you how 


Fediawigtiors cones as Sabo, 
‘oo sin rao 


INVESTIGATE, Accidents—Earn $750 10 
$000 monthly, Thowsards, ef "insurance 
ilines, steams 


Bently need” Claim’ Tavestigators,” Flace- 
ment’ help. Pree book—Today! Ot AD= 
faiversal “Schools, GPSS. Box 


Baila SFenae 


Hon. Dept, “e."Bullgers Publications. 1113 


Besar core Pelt | Wes cain the ae ae 
| core te Tike Sete tt RN! “rata —at op eaoet 
ng, Rarthworms!™ Gakhavencitiy’ Cedar | Kowa Butuessen") Work home! Plvms 
By, ee ser Dae eee eae 
ee ee 
Sa eae ee ro 
oSPaIGh maa panera ie mana 
18a FROG RAISING ry BOOKS & MAGAZINES 
a a table. GOOD Used Books, 50c-$1, Pree Lists. 
AERA GO| ooo Sot Pettit as ene 
: ny beers th ee 
ARERR |e sna 
=a : 
ne ae 2 
SEO ae EUS | ANE CHR, We, 
Beisne, a ATHEIST Books. Catalogue free. Truth 
re | Ana SP Gan Pea 
| BABIES When Parents Are Ready. 


ISA DIVING PQUIPMENT. 
© TRAINING: 


DIVERS—Specialized training in ad- 
eae einai, ie 
ies ace einai! Sita ae 
Ee Bas Paar 
poe 


CAMPING, EQUIPMENT 
pee 


TERRE ire chars ow apa 
Mees, tee eee 
BeUiadie? sale paar aoe 
Sat ea 


es Coast ‘Service 
Sitout Nenio,. 261-20 Park Ave. South, 
‘Rew Yorr 10, 8Y. 


~ SURPLUS Property—How To Buy. Com- 
ete Information. Abd tantraetons, Gerd 
09 Tos inte. 
auarters Bi 


ge 
ge a 
ae 

SS Dag Se a 


iad under “Auto 


250 rorutar SCIENCE MAY 1960 


‘CANADIAN Vacation Lands: £285.00 full 
price. 40 actes. $10.00" month Suitable 
Sotinge ates, Hunting. Sabine, inyestment 

formation. Laid Corpération. 130) 
Shaitesburs. Downsview, Onvario, Canada 


Buythm Publication’ $1.00 Per Copy, ‘Late 
Foundation, Box 775 


jon. Box 115, Chicago 90, 
YOUR Complete Bookstore. Free Book. 
| letters itender-Serviees. Company. Drexel 
Mill. Pennsylvania. 


ae 
ie 
iis 
out 
a 
FE 
at 


ject Pree catalog, ‘Naboma, Box 30735, 
gtr htaray aa me i 
ROOKHUNTERS, All Subject Send 
wh daneg Book, Sery sels 


'SELP help books All subjects. Pree 
gion. Didmaral "aon 


102, Providence, 


DOORS 185 Each Caron 
Box 134, Stusvesant Sta 


HYPNOTISM, 


‘OWN Lakeside Cabin—Value $6,000.00 
{o8 $id ob Send’ ean for Details hero 
Kee Real Estate, P.O. Box =3131, Whit 
ter Station, Tulsa, Oklahoma: 


Pp 
Tapes Gatlog ieee! Henensth Atay 


| elation. Box St-0,olseipin, Washington, 
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FREE Illustrated Hypnotism. Selth 
pons “Catalogue. Write, Hypnotist, 


Bunset, Hollywood 46P. Cull 
FREE Catalog! Hypnoti 
gst wears Drawer 


8007 Ruidoso, Now 
HYPNOTISM: Autosusyestion. Quaran- 


oI | pata Lists oe, anutentivon's 


COIN Magazine, 200 pages. Sample 50 
eect ne ieee Gaeege 


“WOWIE? Indian Cent. 


OTISM: Autowureesion. Oyaran- | WH rast Se iit ati eee 
Hise Brochure Echt appiea Humnotoes | Hie Martie PAS oy. 
Pept, H, 200 West Sith Street, New York | Gohee's, 4514 North “th. Omaha 11, Ne- 
SYPNOTIRE Gopeatn One Ware | aoa aS a 
een nee cn Af BouMeee® | ge afundate) Been Sales come 
Ghuing'. “Secree “Nerve. ‘Pressure "Tech: | PAB? Mansfield. Massachusetts, ___ 
SREY Veal potter Bix Wal | SOE Diteent tain, Cone BL) Bye 
peg ed | Ske eee oe aS oe 


HYPNOTIC ‘Techniques. Twenty-one 
startiing, new (1980-60) priticiples for pro= 
‘ucing ‘hypnosis, ‘Eleven will hypgotize 
others without them knowing it) Easily 
lihderstood—appiied. Amazin Fests eu 
fnteedt $2.00, Retnim, ‘Box a4. Cedar 
bare, ‘Wisconsin 


386A, New Hope. Penta 
LIBERTY Nickels 6 different $1.00. Price 
Lise 0c. H&M Coins, Delance, New 
Sersey 
RAREST 
000 
Shue. 


cs 


WORLD'S largest catlog free Merlin 


Enterprises, 144 Lincoln Avenue, San 

‘ose, Calstorn 

XRAY Mind! Hypnotize. one glance 

Qiiaranteca jamatéker, Box 10 
cS 


‘YPNOTIZE—Get people ih your power 
with just one wave of your hand! Guar 


a 
‘Sttintacticn or 


aneranap.? on itige 
Feluhd. fi. Mypnomaster, “Box” 9300-86. 
Chicnro 


“AT Last! New book really teaches how | 


to“itenieve. self-hypnoals,. how to, use” it 
Free iiterature. "MeKinley " Publishers, 
Dept, §, Box 4038, San Bernardino, Calif. 


~“-HYPNOTTSM Explained.” 64 page book 


<18e, Bookmaster, "2432 Perniwood, San 
one’ 3, ‘Caltfornin, 
2A EN. GAME 
pies, ETC. 
7100 NOVELTIES. Jokes, tricks, eadwet 
sunimaierg. hobble ate cataioe oe 


Sohnson-Binith, Deadt, Detroit 1 
2 MAGEE TRICKS. 
Ere. 


ES, 


‘WORLD'S finest professional 
goker novelties. ‘Giant illustrate 
‘rop Hat, ‘Evanston 13, ilinol 


Cards, Catal 
‘Loule T; Missor 


WIN, Dice, 
Box 671, Bt 


‘Edition Douglas 120- 


‘MAGIC Trick With Catal lot 
ont Gee Tohmners: aos Lima, -6" Bure 


au 
oot, ESD ee ae 
Boe ‘ganteres Scinit Walnut, Phile> 


26 COINS & CURRENCY 
~“FREE Lint) U.S. Colma, Lowest Prices 
wei Goths, ‘iiexory. "North Carolia, 


jqINDIAN Head cons two diferent only 
ase Approvals. Littleton Coin ‘Company, 
Eitieton 2, New Hampabire 


NUMISMATICS Largest 


New | 
‘Semi-Monthiy. Sample Sc 82°00" Yearly 


Numismatic - News. 


‘Washington Street, 
ola. Wisconsin. 


fogue: $100. ‘Catalorue dollar. refundable. 
‘Thousands of persons, have sold us coins, 
Incorporated. {eas "Worthycoin Corpora: 
Hon 'K-489-C), Boston 8. Massachusetts, 


GET Profit A 
old coins. Send ge iMlustrated 
Soin. catalog. You feted with ft 
Sena Yor it now B. Max Mehl. Box 750-C, 


Gorta Mesa. Cailf, Oldest rare,coin esta 
fishment in O'S. Established 50. years 


‘CASH Por New And Old Coins. Prank 


piifambro, 458 "Van slentclaer, Ute. 
oe ‘Wanted. Will pay $1,000.00 
for 1804 Dime, 5 Mint. $5,000 60 for 193 | 


Liberty. head” nickel" tnot Buffalo). Bie 
Premiums aia for at rare coins. Send Se 

jor Large Cain Polder. "May mean much 
proat ta sou ie Co., Box THOR, 
Sonta Meta 


103 DIVERSIFIED Brith Colony Stam 
nig ibe_ Approvals Niagsstamp, St. Cathe 
Stites 622k" On 


102, DIVERSIFIED. Worldwide stamps 
195" Approvals. Linstamp, St. Catharines 


‘DIFFERENT, Worldwide Stamps 
s1'00" Valued over $20.90, Universal, Box 
Kenosha. 6, Wisconsin 


“INTERESTING Worldwide Animal amp 
gpllecion ioe, With. approrain Nagar 
‘Samp. Bt, ‘Catharines Gxt 


WORLDWIDE, 50 
lutely free, Just. to, 
parable approvals. Kent Stamp Company, 
GPO Box Ei. Brookiyn, New York. 


ferent, abso- 
troduce ‘our incom= 


lamps. 10¢ with ap- 


“100 DIFFERENT St 
est ‘3000 Brooks, College Sta 


| FREE) Liberia, Airmal 
pond, alduet dara 


riangle, Dia 
th ta sappproval 
Buyers. Piymouth. Dept. A-2, Bell, Calle 


100 DIFFERENT Belgium Pree PU. 
Brussels Pair. Hallrond Stamps Free. At 
Brorgh apelicaats oni: Frpion, Box af 

‘Brookisa30, N. ¥: 


FINE US, Sta nos 45,00 Goold 
198 “Presidential series, and. the 
Hamilton of the 1994 series. Both for oly 
#00, Ping US: Novcovate included Wile 
it Co. P.O. Box 398, Dept. 44, YOrk= 
town Hiugita, Ne ¥ 
FREE! $1.00 worth. your choice, from 
frst selection. No Strines! Adults” On 
ics, Dept. TF, 


of the 
0 


"TWO $5.00 United States Stamps, twenty 
fottiers Joc with ‘United ‘States’ approvali. 
Tewin. Box Tos, srookiyn 30 


Son DIFFERENT World-wide from For 
‘over $15.00, ot 
Sacre be On ean 
pany, iittiewon Qa New 


‘AAUDES Wt \4)—Slunual Approvals 106 
Atlas, Eisenhower, eaciue, Wisconsin, 


U.S, Stamps, Glapt Dicount Ce 
poe “Rayman vi-V afalden Lae ‘at 
* aa anaes Gea oe 
SET ett ia hn 


"EXCEPTIONAL 125 different, catalor 
tng $3.00, includes triangles, commemors 
Hives, 0c. approvals. Heeves, Box J1597P, 
‘Miami 37, Moria 


5, CANADIAN ¢ 
5San Franclaco cents 8:00. Liat fee 


SIXTEEN page 1060 retail price, ist of 
USA. and Gansdian coins {or 0c. Our 
Alling prices ‘om thousands of colne and 
Coin. collectors: supplies. Bryson Incorpo 

fed. 6138 ‘White, Toledo 8, Ohio. 


|28 STAMP COLLECTING 


“GTANT-Size larues Collection: Laos Ele: 
phant Set, Brussels Pair, Olympic. Jet Ale 
Graft, Boy Scout, Somall Aniinals complete 
Hamania riaes, Top st, Diamond Hopes 
UN set. ete ig Stamp Dictionary 
tna ‘Aporevaie” Brerythine bey Stamoex 
Box #7%P. White Plains. N. 


ncirculated: $20, $4 
sai itera tad 


$4.75; 1a9t— 4335, 
odo —42 05. Mink 


Pa, 


RARE Canadian 1095 nickel, ae. Louis 
Arpin, Stanbridge Bast, Aflssisquot, 
Quebec. 


‘NEW Con Album holds _900_ Pennies. 
Nickels, Dimes. Quarters. Gives ‘umber 
Fuinted'and approximate value each cain. 
Guaranceed. "Postpaid, $2.50. Lesco, “Box 
‘ou8, "Arlington, Virginia 


ton containing 93 different 0c. 
tis’ White. sie-W" avenue L. 
50. New York. 
pelt” NORLDWIDE aiterent slams ear 
Apprevaia, Riagastamp, ‘St. Cathe: 
Hines HE Gntacin 


m2 DIFFERENT large American Com 


mats, 2 Canadian nickels, | 


| fom 2 Sountries—a bearing 


200 STAM ae, Toi 
1 8 RAR 
Ee a 
oe ye 


iis STAMPS For only 10) This mam 
moth Value includes. Alrmatis, Plctot 

Stamps trom strange Countries. cata 
is ee, ae 
Ue Stamp Company,” Cam w 


a 


GIGANTIC Collection _Pree—Tncludes 
‘Triangles—Barly United. States—Animals 
Commemoratives — British Colonies — 


{QUEEN Elizabeth On Stamps 
beautiful collection of 50 different’ siainos 


‘the "pore 
trait of the Queen of England, oe with 
‘Approvals. Capital Stamp Co., Perrysburg 


| SORT 


100 DIFFERENT US Commemoratives 
Soe, Approvais included. "Shelron,” Bax 
Serr rk 8 NAY. 

6 SECRET Winning Koocioul Wows 
without fists. See advertisement Page 3 
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DIFFERENT U.S.4.—s0e. 
yet wechiss Nia North Reeter, 


‘eRicaso 


10 BEAUTIFUL, Mint British Colonies 
ype ith. approvals, Bennett, Cander 2 


REVEALED! Forcign mint at face, Mis- | 
‘aon mixes direct) Cheapest stamp. | 


‘BIG US. Price List Pree! Bailey, 45-H 
Bromfield. Boston, Mass. 


a | 
TERRIFIC Value. Eight Complete Mint 
sete ioe With Approvals. Beaties, 58 
Gienagar. Islington. Ontario, Canada. | 


DIAMOND. Triangle, Timor. 


‘Topicals, 
Others. 44 Different 10e, “Approvals. Caf | 
fee Oe 


penter. P.O. Box 310, Cl 


‘gnced geolorists, how {0 locate and iden 
tity eae comprehensive 
intere oe aiuabie’ ore 


fs 
= 
iH 
A 
a 
Boe 


em list. Lapldary and 


intcas. Holl wood 38, 


TRIANGLE Flower Set! Gorilla Stamp!) 
26 others diferent. 4c. Approvals. Goley. 
Box 85, Oaklyn. ‘New Jersey. 


DIAMOND Roosevelt. Pope, ‘Triana! 
Greenland, Angola. 3 "se. "Approw: 
is"“Longhomn. Box 3068P. Lubbock. "Tex 


POUBSCRIBE, “Stamp World” 
‘Ferndal 


a 


£4 
ee, 1, 8, seconds on a 
defective, bargain p 


fonnill ‘Station. Newark 8. 3-3. 


dow 


NOT free stamps: just hi 
Se aS 


Sn Bn com ine games 
ee 


a 
yaaa Hen atas : 
SS cis ee cate 


Bar gel vom B 7 
mont 
as irpenear ome, 
Berta baieann Wine 
Gorneil'Ave Chicago Tt 
abmeripton, 2 
‘Anderton. "South 


collectors 


Ai 
‘Stamps. 


+ ihe. Tey Company. 
Rae war eoree? Comes 

7m Talend. 100 di 
‘and ‘Tiny’ "Triangle ont 


rent 


PENNY “Approvals! Regardless Cata- 
Ipfue! ioser, diee—sand Ct San Diego 


x 
Re ee ee 
OLD U.S., Flags, Presidents, Commemo- 


“pFRRE! 25. 
ee er 


Sliver, ‘ore With Cai 
Soe emco’ Hither’ Ave:, ‘Sheborgns, 


‘ei, ORIENTAL, seashells 
specimens, ‘classified — 
EA une iter 42°00. (Pree 


Raturenoogien S Cataioe Xana, 
Beth Be Litue eck, WY. 

piferect cnaaed stn. Catalog ae Album 
B00, Charles. BSeiman, i31t-P East 84, 


Gievetanid 3, Oni 


Ski CSutarnte. 
RIFPERENT worigwide plus, @ it 
box 38, 


‘Husa 
‘Wollaston 10, 


Intures, ‘Box 10 


WANTED — Gaerie, ges gS 
Whe gearien a t Bangor, a 
wae 

2 ERAN, 
ERAS SRG, 

maa Sa 

Saat 

aa a at 


oriuide, Se {nnn 
With approvals. Kxrert, Maryoville. Auch= FPERENT | Wor 4.00 
Iran. ‘Crompond, 
'U.G, Mint Flag set. complete, 41,00. Pree | NS¥ ¥orm ——_ 
oaks, 1akseT” Avene % Brvokiya | FOUR Sets 106 approvals Dyed, 907 
Btwew' vor’ starpnack ee Penn 
IFPERENT stamps Geel Anprovals | TREE Thstrated, oe Us. Stamp 
aitrord, Hox 40, Queens Vilage Bay We Penne 
York: Doane Ons at Presa of Da] es 
TREE Surpriee Packet Re- | Mixture with Approvals. "'Send.20e\ for 


Pe sedi 


Toe A 
‘sandpiper. 


Bar: 
‘Bona 


Mint set sixteen, 
rove. ohn Schuster, 301 
Fiaya De i Bet, Sa 


fi For et 
amp Company. ‘Mahopac. New Y 


0 DIFFERENT U.S. (30 Commemor 


Oh a 
eke x 
ie OLD Ys, Sap Sm a as 
Gur Wa AinaR Ra a 
rd 
eve eT Le 
Belli 
aS gem Sam BS GE 
eels : 


Peetaont Bow’ a1 ABE Paut 2. Mom 


“Tipo DIP gsiarT ameay 
pulliYour collection systema 


ie tee a 
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; Win stice, 67 We ve 
becca rashungton A 


20 ANTIQUES. RELICS & 
TMDIAN Goons 


ARMOR. Swords. « 


ere Mustrated 
ust Toe, Garaler, 


‘Box 3: Middie Village 


SEL eR See Ae Tp 000 ancient Arrowheads, 
‘spearheads, acnahatts, ete List tree: 


SCALPING | Kite, Spearhead. , Flint 
‘Thunderbird $400. Catalog Pree. Arrow: 
Head. Gles eansan 
30 


MINERALS & PRECIOUS: 
STON 


ie 
‘Bor ast-P8, Sate = 


sure 
neon Btuaion, Dept. 


Wplls, 496. Wallets 
74 


oo or 44 priate, 8 
exportire Bers mt i 
are, Gane Went “coiumb. 


Kodak Film For 
Kodak Film for “ral you ad to 
‘Whit 


lor Lab, Box 6028-PC, MIN 


Kodacel 
Hit Kame, 


Wy Porucar SCIENCE OPPORTUNITIES K 


ENLARGEMENTS! Right, 8x1's or Five 
gei0's from negatives, $1.00. Wilatt, Box 
Hid, Lutte Rock, ark 


GUITAR Making. books. 
vwoeds, tools bist ioc Wikdwood, S1B East 
Tie Sree, sew york 3.8" 


‘BEAUTIFULLY colored. guaranteed On 

est B10. $1,008 Jumbo prints. promptly 

gic. 12-sbe. Dick's Photd, Louitriie 12, 
3 


38 MOTION PICTU DES 
SOdND HauiPhieNt 


MOVIE Camera Film @ mm roll. $1 50, 
ean’ 100"°$5.00,, Free. processing Beite 
Pils, 142 New Lots, Brookiyn, N.Y: 


[MOVIE Fim! Pree catalog! Hso-H, 4705 
Holly, Kansas city 12, Mo. 


We BRINGS bis new Cine Manual fo 
the émm-iamim Movie Maker” Save $$ 02 
Heat B&W and: Color Movie Flim sit 
Horie “Processinw “Rauipment. Superior 
fi-4is NWeils, Chicago 10. 


TMM Sound shorts. ‘Tremendous, as- 
sottment “of features.” $1630 up. "Used 
TGMM sound projectors, ‘70.50, up: Cats 
fog. Abbe Fills, ait "West auch "Street, 
New York 36, PLazh 17-2219, 


HI-PL Recorders, Pree Wholesale 

logtio, Garston, 125:PS East 8, New York 

Chiy" 2a. 

es TAPE, fecorders, HLF com 
p Learning Bauipsne: 

Yalues. Free Catalog. Dresser, 

Btreet, Phishing: 69, New York. 


FREE Catalogues. $,000 8-16MM Films. 
International Plims, Greenvale, New York 


oa | 


paper Tamm navies 
FANE" color slides, Sigwest selection in USA 
Bargains in used iduun sound Aims. pro- 


 DUY-Sell ixeha 
Bedner, 5300 80. 


HOLIDAY Tru 


‘alackiiawk Films, Davenport 1 


Toimm Sound Films. 
‘alma, Chicago. 


el Slides, Send 256 for 
complete iihustrated catalog of ~ Sonam 
selence, travel, sports, education and 

ales.” sbped on” Sporoval: °Cacnlog 
charge refunded on first order” Quantity 
discounts. P.O. Sox 108, ‘Toledo, ‘Ohlo. 


SPECIAL, Ratertainment @ mim, biew 
go. fect $12.00. 16. mim. baw. 100. feet 
e.g te Hos a, Peet A, Tre 


UNUSUAL Values Eta company, 
quotations. Budget iu-Pi, 60-068 Victor 
Wen Blimhurst, Ne ¥. 


A CAMERAS, PHOTO SUPPLIES 


“BARN $200 Month With Your Camera. 
Details’ Free, "Photographic, Box 00 


Huntington, W. 


iis, Phd Pea Boma oa 

log, listiny thousands ut photographic bar 
finn, Med dee for your copy” credited on 
fret order, Dej ‘camera 
‘300 Ghieaeo 


Com pa 
so finols. 


VIOLINMAKERS, Repairers, Fine tone 
wood, and ail Vokn supplies: Send for free 
Mielesale new price “list Internationa! 
Bolg Sis-88 5 Baltimore st, Baltimore 


qiseount prices. Save up to. 30% 
home. triai ‘Trades accepted. “Big color 
Catalog. free. Accordion "Manufacturers, 


Bept."so-P.- 2003 Chicago, Chicago 22. 


358 PHONOGRAPH RECORDS 


"Y Records. Sample record and cat 


RECORDS, Stereo, Monaurs 
gougts, Write Noelssin, Bax 21 
SNe y. 


te Record Collector Journal. valuable 
Shog. Record Hesearch, 131 Hart, Brook> 
fn's, New York 


TELEVISION, 
LIES & EQUIPMENT 


WORLD 
sting By calls, 
fram. All store 
ito" 

BWA Grand Cer 
inh. ¥. 


RADIOS FY, Tbs, 
Tuba og pai Daited Hadio 
‘bon Newark, Rew Zee 


FREE! Giant wholesale catalog on elec- 
sean, ah ranaat, acleatifis hy 
optics, ‘photographic. housewares. Jewelry 
tools, novelties, toys: Write. Lektron, 1318 | 
Everett Ave.. Chelsea 00, Sass 


NEW! Pocket cou!inult 


more uselul King’s 1 
Maywood, i 


PDE Your Own TV. Save 
Free Itlusteated Chart she 
Include. Chane Electron 


ral weston 


‘Box | 


1 GOVERNMENT ‘Suis Shooneracoves, 
Reflectors, Telescopes. Picture Cataton 10 
Meaha, ‘Malden ¢0, Masa 


ie F495. 
Teion Bin | 


KITS; Shortwave Radio $3.50—Crvatal 
Radio "tae. Alliance. 2089—eou St, | 
Brookiyn 4. New York: 


ELECTRIC Guitars, ‘amplifiers, whole- 
sale. Pree catalog. Carvin PSI Covina, 
Galitornia, 


36 MERICAE, INSTRUM 
ONG WRI! 


‘SONGPOEMS and 
to: TinPan ‘Alley, Ine, 
New York 19,/N-¥s__ 


37 BUSINESS OPPORTUNITIES 


Yet, NEW Prospects Dally, Baby see 
ort Sooks those stbume Sali matlorder 
Tre Moar’ literature. Write: No-Co-Ro, 
Capitola, California 


‘SONGWRITERS 
Wants new songs. Royal 
hates,” promotion if selected.” No. charge 
for’ melodies. Send materia Muste 
Makers, Dept. Q-89, 4964 Melrose, Holly= 
wood. Culitorain 


‘SONGWRITERS! 


Protect 0 


Hold ail poems, songs! Write for 
recede! 
‘eth. New 


Feet ‘Sane Service, Dept. 
33 "New vor to. 


POEMS Wanted for musical setting and 


recording. Send poems. ‘Pree examination, | 
Grown’ Saunie"dompany. 49P" West 32 | 
New York 1 


YOUR Own Import Mail Order Business! 
Deal with over 460 manutactsrers, export 
rs of the worla. Complete lmport proce: 
lures, “ternational Grop-ship” methods 


‘spare time. Sim- 
mediate n= | 
"31D, Los An= | 


‘$10 WEEKLY—Home, 
piltied "mail" bookeeplig 
Bomeseasy! ‘Auditax, 


| weles at 


POEMS, Needed Immediately tor New 
Songs and Records. Free Examination and 
fail fond seems: Sengernies Ack 


= Sey 
ME ge Rr, tot 
Meee ere, eet 
Sees Seeman A 


‘SGHIWRIPEBA. eth pelle apa: 
tacts, want sone Ideas.” Share royalties, 
No fees, “Send poems: Songwriters’ Asso- 
Glates, "1680" Broadway, -. 


New York 1 


IMPORT-Bxport Business made easy. 
Individual setup service. Not, jist Snstruc: 
Hons Hermes.” 182" West 42, New York 
city 36 


GROW Orchids at home. Profitable, fas- 
cinating. Successfai nome grower explains 
Special light, temperature, and Mumdalty 
Senditions orchiar peed. Fres—Full de 
fails Orchids. 100 8""Vermont, os At 


MAKE Fxtra Money—Big Cash Commis 
sions Tplah premiums. fore Sou and Sur 
Customers. fell" Advertising Book’ Matches 

Sensational new’ Tenorama, Glamour 
Gis. “Hilfotiues: “dozens others. All sizes 
Swick daly “sates: big Fepeat business 
Bree Master” Kit miakes, felling Canin 
euberience necessary. Superior \ Match 
Dept PSs. tow Greetiweod, Chicago 


$250.00 WEEK profit posible, Barn at 
home spare time with talcinating Prinkng 
mnethiod “45 staris sou-ssend to money 
Blow: Free Confidential Facts and Value 
Saimpls. Sereen-Print MY, Los An 


FREE Name Brands Catalog! Your own 
high’ proat business. Sell Name Brands, 
full'or part time. No inventory—ho invest: 
nent. More han 2000 Name Ssrand Items 
Kowest wholesate prices. Watches. Jewelry 
Caimeras. hich, stereo. raGios-phato 
pllances, ‘housewares, “hardware, 
oats. iaégage. musteal instrument 

uliment. sporting woods. toys, 
Sthers # Poors of Name Brands. Million 
@ollar taventory. Orders sipped complete 
Within 26 hours, Send for Pree beautituily 
Mlustraied eataiog Now! Separate whole= 
ale price jist Ik, B. "Davie Corp. "Dept 
AES AES West is St. New York ti) No 


BRONZE Baby Shoes 


Tnstewetions, 


Eguipment and. Mountines for genuine 
Electroplating Process. Largest Supplier 
nating Eguipment Supplien Pree 


og, Holtswood Bronze ‘Supply 
Bete Toe eam Pars, a 
Calitorn 


OPERATE profitable mail “order busl- 
Write Waiter Service, 4150-B East 
th, “Cleveland 8, Ohio, 


IP You Like Motoreycies And Money 
then send for Hatley-Davidson Dealership, 
Book “on how to. become a. franchised 
Genier ot motoreycies ‘aud a new line of 
owor Scooters. Here's a chance to own 
Your own business ith 4, very modert {n= 
Jestment. ‘The youth market ts berinalag 
{ovexpiode and the next Yew years promine 
‘Bock Today” Hare 
jompany, Dept. Pb. 


"$1.00 HOUR—home, sparetime, assem= 
bilte pump lampa aay" Pree’ Details 
Queer. "Caldwell, “Avant 


PLATE Baby shoes, 
Brotse and “colored pearl 
ome baeineasee 

‘son, 11039 Bouth Vermont, Lon Angeles 44, 


“$9 NEW Home-Dusiness Tdeas” Book 
let, sample ‘Pree. Spray exotic. Velvet: 
Suiwe/on “anything. Flokcraft-MY, Loe 


vifts, 


weirs, 
‘We prance 
Booklet free. Williams 


FREE Picture Polder, “How to Mal 


3.000, Yearly. Sparetiine, Backyard. Reais 
Bin, Seen othnareorat” cxats 


TBE, §, Notary, Information: Stationers, 
si8Ps "Sid. Kansas City 9, Missourl 


FRANCHISES mae, profi, Opals 
ranghe nareee at rfl Saras 
Rae aepcttaniua Site Fe 
eee Ee eed ar 
caer wine Sai fhe eng te 
sisiatat ie aera emcees 
at ea FS or 
peepee id 


ie OF The Secret Key that 
“fn Mail Order! Pree de= 
yroftemaking Home 
unig even of 

3. 


tus'at heme, Pull spare time Doesnt take 
Sp “soace We figbiah eversthing. Sher= 
eed 
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LEARN Aj 


Ralsion, Fistworms and Grixets Carter 
Farm, Plains, Georgia. 


VENDING Machines “No Selling. Oper 
ato A Route of Coin Mac 

‘Amating “Profts, i3-Page Catalog. Free 
Parkway Machine Corporation. Dept 
Tb nsor Street, Baithmore 2,” Maryland 


sdline required Pree de> 
SEAS Boe ER SIE See Sire, 
Los Angeles: sia 


‘MONEY -Mi 
taking Opportunity in Your 
Bs 


mince eae wes ‘Arustie 
goncrete birdbaths, pottery. Best. color 
Hom 'Hubared 


Witten taper School st 

ih. 

‘Avent, Chicago 26, ino 
MAILORDER. America’s most _unlave 

no-cost plan. for bevinners. Armstrong 

354 Darrlugton 3 Ws Washington 34. Ds ce 


VENDING machines 
yeRake, oO0PS, ‘Spring Oardeh,” Pha, 


MAILORDER To Churches, Motels, In- 

stitutions. Complete individual set 
iu instructions. Hermes Advertising. 182 
jest_43, New York Cit) 36 


‘WIN Fighting. Thirty-six secret knock 
oul Blows without Anta: See advertisement 


UNLIMITED Barings selling Advertie- 
“Cigarette Lighverss Details Free" Lep- 
tes, thor "ae0e, Sackacovile 3, Florida 


IMMEDIATE Profits with i 
experience. Take ordern fot ail magazine 
iplions, Frignds and. nglatbnr® are 
=. ia ‘Write ‘now "for complete 


"Bucocenor’ Magazine “Arency. 
ara 


Money sharpening chain 
was geisors: cutters, Eniven, Pree Man 
ga? fresco,” North “ronawanda T, "New 


Yor 


a De Sepectaly. 2 ew! 

cae ine 
Gini Riker box" sie Alesana, 

Mirena 

STE, ROR a SPT geOOe Bo 
Sesch'Gierelana 3° tot MO7* 


Pan ezaer, ones. 


Fishing, Lures. Plas. 


tiene better. 30 Mode 
real 280" Ne Lawrence, 


‘Send for 
Free exp Barrell and 
Gompany, Box @-D. Louisville lino 


CASH from Sawdust, Tin-Cans, News 
pers. Over _ 200" methods. tnt 


feurtions 
ite” Charles “Company, 42-DPG, Nor: | 
wood. Ohio. 


le ‘Tooker, 


achievements, Battery Laboratories, Bayou 
aatre. 
LIQUID Molding Rubber, Pree Sample, | 
‘ghelierate Chaney's, 1907-C 
aE ‘Jackaonville 11, Fis. 


Chip 


Rota 
guoments Eakins ot 622-50, Sotine” 


wale Steen 


ness, Booklet 0c K- & 
os 


‘commission, 
‘tnd. house: | 
“Natural” Hestie 

“Street, Roselle 


eet is 


‘olds, 

plasters, flocks, candle 

nd manual free. Jayhawk Plaster. 
Rapids. Kansas. 


= UE #500 Pag al 
SEN Aare SP 


OPERATE home Mail-order Busines. 
Yoetcek Printing, HAPS Ute, San Deo 


COUNTDOWN. Contacte—Money —Gue- | 
See atormatlon. free 
St. af Glendale Rd. Newport News, 


‘ult 
ness" Buy 


MONEY MAKING 
OPPORTUNITIES 


‘DETECTIVES —Work home—Trayel Bx 


fore ieee: “Write” Wagoner: Paizo" Wert 


jagoaers Bigs Wi 
‘36th, New York 24. be 


ae a aie a 


ities ‘Setails, “Shoreland, 

Snckson. Suite 14i2-L, Chicago 
BIO Profits in pest control, full ime— 
‘Baylab, Box 2, 


ume. ree, fetus 
Remoriaee, Maryian 


Biers eure’ Bend ase tod! 
‘Service: Dept. OM, Box Sol. Bakerst 


"Fes, Largo | CaMfornis. 
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fake | Owensboro. Kentucky, 
Wig | _ IN 1992 1 was unemployed. broke. Today 


Sisto" Rome, deve Cain age 

$15.00 WEEKLY possible, mailing, cata- | Cole. 217 SIV West oth, Bradenton, iorida: 

= aaa iy Chicaso 25. | “sey new $1.00 book tells how spare time 

prolects"ntade ‘ine, ‘Ananciaiy secure 

Bunlahed: irvus: bor test Onis: Gi & | Money "retunded if not pleased: "Henry 
. | Wood) New .indfana. 


yl PordtaR SCIENCE OPPORTUNITIES K 


JOIN the $1000.00 Per Month Club. Send 
$2.00. (refundable). 1000 Club, Box 606, 
Bellingham, Wash: 
INVISIBLE Reweaving: $5 in one hour 
jossble reweaving "Uuris. tea 
Roles. Spare Pull time. Pree Det 
pi WC-115, 338 W. Madison, 


‘TRITON knows plenty, tells much about 
new products, services. enterprises. frai~ 
Phiset, Imports. Pree détalis ‘Pritod, S104 
‘160° Market, San Prancisco’2. 


BOSS your own home business, Proiits 
12007. to 3000" Make, distribute stun 
Fink gelicratt Jewelry ‘Sells ell whet 

Detalts 


frees ‘Bheliratt, 
ma Clty, Plorida 


Box 149, Barigor, Maine 


| MAKE Money. ge Newspapers, For 
spformation. write, Newscraft, PS-06i-B 
‘Main, Columbus 


ehisive "territory for the 
tributed “Detroit” line’ of "23 a 


Mutomotive eure products, Minimum Anan 


weekly 


{uoig "Motes Corp. 8 "Warburton “Ave 
Yorke 


39 FORMULAS, PLANS, ETC. 


FORMULAS—ANl Kinds—Moneymakers, 
‘Tihree catalogs, Dume- Kemico, Park Midge 
13. Tuoi 


EARGE Formula Catalog 100 Big Sur- 
prise. Western Chem ‘Oregon. 


LATE Modera: Manufscturine Tories 
Lit’ Pree. ‘Chemical Service,” Marcville, 


New York 


able! Val 
Shemiats (S14. Tampa: Floris 


SEND One Dollar For Valuable Proven, 
stip Recipes, Bor 765, Pitafeld, Mass 


LEARN Plastics Pabrication Por spare 


uti Tncooie "haw cont homme talaga 


ite “Training ‘Service, Dept. D=2, Port: 
ind 13, Oreeon” ** 


NEW Liguld casting plastic, dear, co 
ors: Embed eal lowers, butters, pho- 
ton Coins. Sena ‘25 for two. handbooks 

‘How to Cast Liguid Plastics” and "How 
to Make Extra Money. at Home. Casto 
ifeen Dept. B-102. Woodstock. Iilinots. 


VINYLITE for laminating, silk screen~ 
ing, printing, ‘ete. Solomson, 4 Beacham, 
Everett 40, Biase 


TTREE-mushsoom, pioneers) Spawn. In 
structions, $1.00. Oba, PSiss, Sigakenku- 
‘at Japan 


$1,000—§10,000. YEARLY Possible, rals~ 
ing. Pish Worms! "Pull, sparetime:” back 
Yardy warage, Basement, spare room” Sell 
Your’ érop. to “us! Send” name to: Red 
Wirelers. Warsaw 3, indiana 

$2000 
‘tabi 


IONTHLY. Spare Time, With 
ite. Holiday House, 122 41h 

‘Vancouver, Washington, 

8A BUY IT WHOLESALE 

LARGEST Wholesale Supply Sourge in 

PSMGet fee catalogs, Purhiture. a 

{arin eauipment, tools, housew 


Sopp, ‘Pree deli” Aitoctated whol 
{nr ox’ 3068-0, Bio Ciy 4. Town 


TAS Nye Brae, Cnn 
osQA as Arash ln 8 


Kt, ‘Deluxe wholesale Catalog. automo- 


spew 


ar 
toys, sporting woods, watcher 
rwelry. Name brands, Hure discount 
rosteard (any card): Selbyeo, Decatur 168, 
Iiinots. 


a WHOLESALE! World's larwest sy 
ese ‘wholesalers: Tallormade’ suits from 
Hone "Kong dnternational Buyers, 316-8 
Sackson: bit 


DOG Tus or charms: Color anodized 
fof, stainiess. steel. in several mew styles 
Gan be band stamped or engraved. Every~ 
{hing *furnisied "at. low prices. Maurer 
Metal Specialties, “Box” 934," Sprinetteld, 
Thine! 


WHOLESALE! Gs 
4c) Reimer. WA-1I 
Milentvan, 

10,000 PRODUCTS Wholesale! Pree Cat 
glog Offer!) United Wholesalers, 1265, 
Browdway. fe 1 NY. 

ELECTRIC Guitars, amplifiers, whole- 
ale ge Catslog. Carvin, Pw, Covina, 

BELOW Wholesale most merchandise 
Yiftlg, Factory’ Buyers. 46 Jacksonvalie, 


ge — He (Details 
‘Chestnut, Saginaw. 


(OW! Electric Plastic Laminating it 
Mobby. Basy. Profitable, Burr, 330 asi 
‘Centre, Kalamazoo. Mich. = 


PLEXIGLAS — Any thickness — Clear | 
q_oolgte Cat: te Mze—Clear “Rods—Tube | 
ine. MeClarin “Piastics, P.O, ‘Bax 168B, 
Hanover, Pennsylvania" 


CELLULOID scrap, Sheet, 
ness. colors. Box 33%, Kea 


PROTECT favorite photograph for ie: | 
time. seal tn. plastic i. Sock 
Bes, Barilla. 146 South Steet 


Newark | 


PLASTIC and supplies for laminating. 
Colamco. “12 Center. New Haven, Con: 


‘AMAZING New Book Of Science Pes 
iments, formulas, aid Catalogue of Cab: 


oratory, “Supplies. "Only" ase National 
Sclentlac "Co. Devt. PS-8, 13 8 Park 
‘Avene. Lombard. ile sis 


36, RADIOACTIVE isotope, experiments 
tek a Alomar vena. ditt Ven 


CHEMISTRY. ci insect: But- | 
terilies-Rocks: -Gets Complete, 
LiterstaresAmateur Chemist and Aicro- 


bioogist. 208 East Eleventh, Kansas City, 
Mo. 


CATALOG With 3000 Tilustratjons #2 
Laboratory” Materials, 1318 Vincennes, 
Chicago. 


Security | ine: 


CHEMISTRY Catalog 250, Special offer! 
Laboratory. Sales. Box 16i-B. Brlshton, 


Sawa he ae 
order, Gainlon S5c Bla CnEmcal Prodheee 


Sob Somerset, Beimont 
ILLUSTRATED Catalog: | Chemist 
mineralogy 


aries: Branston. Mlunois. “—"*” Mbore 


CHEMISTRY — Science —Rocket_M 
hes Literature ree. Lankton Buren, 
Summerland Key. Pins 

ROGET Pust Chomjssi bode Wi 


Kits Parts," Catalog 23e. Central Rocket 
Company. Waupaca, Wi 


UNUSUAL Chemistry books, courses, 
ila) Hare, chemin, cheap! Catalog Be. 
"Box 135A. Palo Alto, Gal 


CHEMISTRY, Biological Kit 
spent adaiiobal chemical ap 


JOBS on Steamships. Yachts, travel 
foreign, “Countries. Davenpart's 
GPO: New York 1, New York 


FREE Information — USA Overseas 
obs, High Pay. ‘Transportation — Futures, 
Dept, Podis West Suth Street, New York 


HITED Repo 
companies travel. adventure, promotions, 
Gonstructi shipping ollnelde, 


FOREIGN Jobe—La‘in America, Aluka, 
Ganada. up to $1800 monthly. Up-to-date 
Seeo" Porelkn Service Directory, gives come 
plete information? ‘hot list of arms hing 
or aed ‘gd ‘Givin ‘conatructons, 
ersimporters, 
bere fo pps. tain Bee 
Box 


ioe ae 2 'Salirorntas 


Alreratt, 
tow-Wi 

‘cessful 

ens. 


orsien counties, 


sous: 
usa Ait Wrades Write Dept, SRE. What 
Hons “bmotayment inroriation,” 1080 
Broad, Newark, NJ) 


“GO Foreign!"'-U.S. Companies operat- 
inedin South Americe’ oer extraordinary 
‘opportunities of employment and tite 
ckfeers: Supervisory. “echnical clerical, 
Factual Information, tpeonly $2.00 (Ars 
‘Biailed)./ Cheeks, money orders OK In= 
eluded ‘tree’ "Living Overseas" Te 
Globetrotter, Caailia 5499, Guayagt 
Eeundor. 


“U.8A.. Foreign Jobs, 


up te $1600.00 


monthly: Construction,” clerical, supers 
Wisory, ete. Skilled, unskilled. Free trans 
Bectations” Ghunual opportuastien | um: 

fe Information. plus worldwide. pro 
{istingn ‘Only $2.00°183.25 aitmalled” Bet 
injuction guaranteed.” International Be 
New York 36, 


Berge, Devt Ne ow we 


HAWATT Employment Tato, $2.00, a 
wall ssoclates, "2 Nuuantd 
Square Bide, Honolulu 


‘AMERICAN—overseus joba. Higher 

rrépiuportation paid. Sea women ‘wile 

foday "Free tefgrination. “Employment 
wuarcers, 78 Wall Street, Dept. D. 


1eQWN A Mlcrocapet Complete aide ve- | Hew York 5 
Son of truman Cisgues, Free oa =r 
Site pe cic ies Rol Boe ae | ARR adventure Detale Fite. Sumas 
Mami Fin Hinks EE IEE, Brake 
AMATEUR Chemlsts—Write for Pree | 105 Ange age 
Laboratory Paper. The Amateur Chemist, | noob 4a! Angele, Latest, Job, aoe 


‘Wentwood, Latsen County. Call. 


“EXPERIMENTS in Pyrotechny." with 
igniter plans. Ouly $1.00. Closing business 
1S" May? 125 copies left. Debro'Co., Box 
Northheld. Mins. 


“Sivfe'ht. Hope Ave., Rochester 0, RY. 


Enboratories, Manitowoc, Wisconsin. 


‘Tiga aeri Van rs. cai 


ar ae 
= a, 


en, Empl 
ed Opportunities. America’s lareest lead= 
lig, Orersea's shers--62.00 Airmail, 
KCO.D's) accepted. Universal Researcher, 
Box 4912, Baltimore 20. Maryland 
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MASTER Watchms 
sample lesson.” Chi 
‘Milwaukee, Chicago 4 


48 AGENTS WANTED 


‘MEXICAN 3 


T Bree Sample! Send 
= Spivak Apartado 


PROFIT reconditioned 
phige Free Sample "Ese: tonuse 
p fouston 3. Texas 


SINESS of sour own. Earnine po 
Ce dey oe 
‘erchangise 12. bu 

oowlet. Harre 


& Company, Box 


at home. Pree 
ool, 3528-WE 


ORES eae 
ee Samples. Atlas-U, Box 943, Oak 
Pints 


OUR business—Suits $1.50; Over- 
ae eon mane Se ae 
peat ae aa: 
iat Sih Danae 

iT Aaah id ee 


‘MEN! Women! 60: 
Famous national 


oe eee 
‘advertised. Hollywood 
Make $25 day up. tire 


Dacron, Wash 
‘quallts. Big income. real fu~ 
foment ize. Hoover. Dept. 10 


EVERY Man A Prospect. Request re- 
fultdble, salen, Kit, Oller nomi he of 
s chips. cull 


‘custo: 


mone’ 
fuailzed "with 


ieaaant profitable bac 
Sy'Noridewide ioustes. Write Rawlelgh's 
PSC. Freeport, Ih 


SEEKING New Products? Get my ata | 1 
takin 


tiga Patent con= 


1 WAYS Ty Sake Mone wih 

ada Tea Ment 

Fete opaity Shir tate 
px eam 


win. 
e300". Prog 


| matchbooks ‘Pree eatatoe an 


‘MAKE Profitable Men’s-Women's wear 
gemels, ice Stamade, “Brocton” 4, 
Sfassachusetts. 


TERRIFIC ‘and bonuses seling 
yom Hosiery. Sales lamacingly casy, 
ruarantee eliminates ‘sales, resistance 
rite, Phil” Liston Co Box 482-PS, 
‘Wooster, io 

HAVE. personal 
usecim sitagere, 
tom 


uehasing representa: 
Bpecity items you wish 
‘Wine 


tnicago 3% 
H MIGH-GRADE SALESMEN 


‘YOUR free copy ot World's biagest sales 
janine ‘telis you how abd where’ 10 
‘more money on your own th selling 
Write Speciaity Salesman Magazine. Desk 
6B, Jo7 North Michigan, Chicaro 1: 
agvertising 
seies gute 
Matencorp. Pe-s6, Chicago 32 


MAKE Extra, Money— Bie Soe: 
nite Sie memady ama eames 
Glamour 


MAKE Extra Money, Sel 


Siatomere Sel 


BECOME Tax Consultant. Graduates 
ey See Bet 
ah A TSE Pe 


S Gani Wis Yor teas ante ond Dio 
ne Ste Tor are ona ead eel 


— HiEh School at “home, spare 


men No canes awarded, Write 
me, School Catalog 
‘chicaro 14" 
ENGINEERING und Art Degrees 
snfough ome tua 


etcromiess eects 
ies.” Business 


aOR ye Or hk Box B, 


ar 
PTaana Apolaas seve 

wae Ae eA Ea 

| Srv. "te eas 2m 


Your High Schoo} 


eal 
Chicas 40. a oa 


een, ees a Boo 
ftbail, Baseball std Industrial Uni- 
try. Embrot 


EDUCATIONAL & 
INSTRUCTION 


urd MALYZE Manawriting for prod a 
Tessa, catalon 
pig, Wa wee ‘em ine: Deptt Springheld 
STUDY at Home tor 


sonal advance 


eal Glan ene, “a 
SF Fe Ma eae 


i 
Songs Unni Ses 
or Oats Tin 
1.2008 ering oes! Onerae ropa 
nSOC RN as a tian tebe 
Be het eta Sat tha 
aan a 
Sate we! tat 
SAUER 
THOPETAULE elie rie pal 
EOCEEANE cals, ONE BE 
ate a 


COGHINESE home study. Doctor 
| chee, Language, ntliutes"P. Oo 


USED, corjependanay Coupe, Boa 

Satisfaction Guaranteed. Catalog’ 10c_ te: 

Fandabie. Gyarger"Boash( Baglens 78-5 
‘Wikes-Harte. Pent 


BIO | Profis—Stamp Social 
pikes icy Protectors 
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Sa 
nan Orand, Kansas GUY, 


 goutten oP tents. Caloues 
«Contras Valleys New Fork 


31 SPECIAL SERVICES 


x POPULAR SCIENCE OPPORTUNITIES K 
‘SHOR? le, 
Prepaid. 


“TOA taining at home Brings you Bee 
y, oe better way 
of fe! Brose now from the wisdom he 


"TRANSLATION Service, 
Languages Don Wixtrom, Republic. 
52 AUTHORS SERVICE 


‘Many successes. Pree booklet PS. Vantage, 
‘Hao West Ui. New York 


505000, 
‘St, New York City 


OFFSET Printing— 
$35 tomo ava Sa 
Fetter. "S00 Went dard 


109 6% gE 
heads oes cs 
Billsburg. Pa. 


Be Published Authors! Pree 
emotions. tales. Pree 


‘WRITERS! 
nustrated. Brochures 


Tfaignt "Behoc 
Avenue, Evanston, 
58. ADVERTISING AGENCIES, 
ETC, FOR ADVERTISERS 
eTISE: 24, wordp. 200, Canadian 
Berek afte "eprinegeis ae a | 


COLIEGE Outlines wish School Paper 
bucks. Pree Lists. Bookseller, 3131 South 
Racine. Chicago 6, 
DEVELOP Your volce—for more success 
in'buninesa, social life! Pree booklet. (Olve 
eh fu, tomate,” 210 South cuinton. 
Bliidlo EP-1. Chicago & 


atstaction Guaranteed Keane 
No'Western Ave, Holly: 


raipine Ber 
1 New York 

DENTAL Technicians, simplified home 
suidy course: “Accredited "RE SE. Write 
Benthire School Box 762. Boxion 3. Mann 


‘assistance for mailorder 
‘eading 


Cornelia 


‘Magazines. Ne fa. Aduervice, S16h, 
cr 
‘SOMETHING to sell? Write us about it 


RAISED Letter Business Cards, $3.00 per 
4.000. "Kavanagh. GurbS Rnlekerbocker 
ookiyn 21, Ne ¥. 


1000 BUSINESS Cards. 2 Color 
Since 


1900 GUMMED Name & Address Labela 
$1.00. Perks. Essex, Masa: 


ENVELOPES Printed, Plain. Price List 


i | Lombard Envelope. 206 West Fith, Boston 


309 721g, Pour Tine Stickers 6.00, Rad 
| order $i 80.""Morita," 312. "Tuscola, 


Baw. Mich. 

300 EACH #icxii Letterheas 
yelopes. Carefully Printed. $2 
Race "Printing. Htudsa 


“41000 BUSINESS Cards “Ralned Lottery” 
a 0. 5000 High 
iavitw. Boivania, oe 


WIN ing. Thirty-six secret knock 
wn without Rate. Gee advertisement 


NTESTS 


“General Content 
of pe basta cure 
ne Be. 


o0oR “east tthe Ba 


a Sa me 
naan ite meee 
Sahat a 
See a, 


“HOW to, Make Money With Simple 
cartoons"=°A book everyone Who Mikes to 
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